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'ST'ora * 


C 5 !^ 'Q (Set and Function) 

<?rciR' *mr«tr « *tRc® Rt*m i 4 ^spfcr ««lR?r rffos 
(?R spptw vaiic^iMl i 4 wsotor R^I® Rc»im «rftst «il(.eilt>*il ^c«iT i 

4 «T*IJl?l c*tw f*w%t - 

► 3flfw (RS, <^jw C*n> 'S ■*!% (?i§ *R*T <mc® i 

► Rt®^ ^TSCTffl, C^t 'Q 'sps^ R 1 # <P*00 l 

► OTfc SlR^P OTl^y STONES® RTfR^i 

► ' > r s n§®T ^Rt <p3e® •irm <4^° ^ ' s rRjt 5 f 'MfR <?roR *ii'si c li ^rMit i 

► <?rcN *i% (PrS R<fara ^ ^ms\ <F?rc® *mA ^ c®*#® vs 

^RImj ®t *lll>R <p*n.® *IWim i 

► (.’*113 siRfil Wf < pc?i ^R*iR>Rm* ^fsput ■ , i»jl s it 5 T < p^c^ i 

► CTt5?r ■'ikiw) 'Q ■*pf?*R (£i?r ^rt^tt < p^(.'o i 

► ^*tCT?r ® ^ R<R ’tmw i 

► i£Rs-t£)^> ipfs^pT, ^ilRR* 'jpt° 1 ^r 'Q ^Ff?*t*T ®nl*wl<i ■»iIrI(.<u '^Ot < p*k.'® 

’’ffa^'i 

► R*lft® ■*pt°'*R <p<ig^> *ma\ 

► t*Hfi>wn ^iI^Jg^u c^T 5 ? to ^Ft?*l*T R'll ®t *ilbR <piu.'o Rfawi 

► 'omi 'Q <pk*lG*i?i '®l' oe P*i ^G'o I 


OTT> (Set) 

■qlAs<i ^t fF'st '^p' c«iwlwl ^[R^IR® <?n> tot ^ii i?w, 

S = {1,4,9,16,25,36,49,64,81,100} fc|Pl*lfl» 10 fflW <sr*H '*d«lR«» TOURT 
<?n> i c^l>c<p ®iRrP ^RIg*ij ^<Rt <p-siI<.<j» volRi^l ^ i ct 

Rt?T ot? ^tR® ^gh slo'oj^w iff t&’IRM TOt i x, A miw ^CRt*? '5S 5 T c®r«lt ^ 
x e A x , A croR R’IRPt ^rt ^ <?r«lt ^ x g A i s (?r*lt ^ 

■*NT-i, Sconss #|«, !»^r->o^r GS£tf®r 





* 

S = {x : x, 100 ^5 ^' 5 R ^Tv^lft} I ^ 9 t I *lI'sc<P Ci»ll» ’li>»l *l**jf^ <l®ll 

■^Ti 

^l®t: ^*tww ^) 5 CT CT& Ut ^THlt ^?T i ^) S 'si'U'olw st^t*t <M i 


•’ilFfo CTi* (Universal Set) 

<^R 

5 = {x : x «PTtW 'JffcR^&t <SW 5x < 16} 

T = {x : x *HP5FF ^ x 2 < 20} 

P = {x : x *H1W «<R* y/x < 2} 

OTT> f^fihr U = {x:x <j< ^R«CT} C>|l5lI5-sJ tffcs i U 

S,T, P C’TOSsT 'St r D J llPf<P C 5 !^ Rwoil <PSl ^ft?l I 

OT5 WPs c<MMl «il(.®ili>*il« i4rafi> RPnJ c-»itic<p -nlPfo OT& ?®rf ^?T, ^ «(l(.< ! ili?»il^»r 3 R S «T 
CTtS?!' ^thM 3 ^ if C 3 ^ ^ i 

Rt"R wiJ 

N = {1,2,3,---} wfK ^rn *R*&T *HtW <j?f ^RS&RT i 

Z = { - , —2, —1,0,1,2,3, - - - } wfK^ssr ^TR^OT^i 

Q = {x : x = -, C*T«ltCT p MM>lMl «ff *R*St q <?f C^M *HfW ^ff ^R'W} 

_ Q 

■3^®f -^Pf <7n> I 

R — {x:x <ll J 's < 3 ^^Rt} 'spfa ■ > 1 , V s n < ll J 'o<l 3 R ;? lJt?' C 3 ^ I 
^fc 3 ^ (Subset) 

A'Q B OT> ^I«T A C$ B <4RT ^tC 3 ^ ^®Tf 'Q A B t*RT 

%*t SR? H ^1 ^ l <?m A = {2,3}, B = {2,3,5,7} <*TsT 
fc*lPrt» i A, B tfliT^K 3 ^ ^lt^li4 2BfiW^Si OTH A = {1,3}, B = {2,3,5,7} 
liRT ^' 9 tC 3 lfe *T?T l 

i. ^ A = {x : x *RtW *mf ^^IXT}, B = {0} <*T=R X = {x : x «ff ^R^Ut} 
^f, W A, B 4RS. X <£ft TCff 3 m¥'#? 

^IWT: 4*fn?T AQX, BOX, B£A\ 






'STOJRTi. <?|5 « 


« 


‘Pl'Sf: RG*1 RR X = {a;: a; R?RJt} I 
R 3 ) X (& •nlPw CRT? RR, X ^R Fo'llu ^ 9 l(. J l5 R 6 fRt RR l 

R) x <*r R^fat rr <iIgrr (.<pI(.*iI^r ^*t?rf5?r rr i 


R*fot CRT* (Empty Set) 

rrrr 3 rrr <«q*r crS Rmmi rrus rr Rtc® cr^ert ^ririr rur* RT i ^ cRft?F Rfot 
crt> rrt rr ^r? 0 'srsftt {} f^f st^K rrT rr i 

vsnlRlH A. {x : x Rh»R R^Rjt 'RR? x 2 < 0} ^Rsfi* <p]<p| (?$>, GR 3 »l»ll g<pIgrI RsRjlR 
R*f RMNr» RR I 

$RtRR«f «. F = {x : x, Roi8 Rl®t RR’’® fRSrt CR*f} '*)R 3 fi> 

■*l#t OT>, Will RflfNtR CR5tR OT*ft Roi8 RM ’#’0 f^PM WR ‘PRG'® RfcRfR I 

CTT> RR^T (Equality of Sets) 

A'Q B CRT* RfR tg'Spf RR cr c£TCPf^ % < 1tRtR?|M iSIR 5 ^ 'sCR AQ B CRT; tiR? 'st A = B 
fa* siRJMRRTRRi CRRR A = (1,2,3,4}, B = (1,2,2,3,4,4,4} I R^RR OTlCTt Pld» 
^R 5 ^ ^RtRtR RtR RlR «1 |<pc s 1'S CRlJt iflRRlR RlR>tR R^ Rg«W«iI <P3l ^G«^ l A = B^5 RfR 
Q (RRR ^iCB^BCA^iPiS RR^st SiRlER <<l$ £traRf% i 

8f^ «Hg^i> (Proper Subset) 

A CR 3 B <SR file's rrI "^R RfR 'S g<pr«i RfR A C B i^lR? A ^ B i «f^fR A iRR 

sfasJR 3 t5*ltRlR B 'RR'S ^*|tRtR 4R? B 05 'sp'5'o ^*ltRtR Rt A 05 i CRRR 
A = {1,2}, B = {1,2,3} i A, B 4R t*lPrt> ^Rtfc® A c B CRRt ^R i 

R 3 ) g<ig<pIg»iI CRT> A ^R 'SfMJ A C A i 'RR <f>l*H x € A => x e A i 

R) g<ig<pIg-iI CRT? A iRR 'st*ij 0 C A i ^R ^ 5 R B I 0 C A Rt rg^i 0 05 x 

«(Ig?. Rt A 05 «i|^ i R»*^ R^*R^ J i's) RR RsRR 0 <pW| g-»ii5 i 'oi'oiqR 0 C A I 

C 3 # Rt 0 grg<pIgiI grglR sf^s i 

grg5<i ^5R (Difference of Sets) 

A 'S B C 3 ^RCR A\B G->li>fi> RC^ {x : x € A ^Rs x $ B} I 

A\B (S A RtR B OTlJ RRt RR ^R? A i*R CR RRR %RRR B 05 RiltER CR^Tt A CRW 
RWR <PGR A\B R^R RRt RRI A \ B C A I 

^ftRRM 8 . 4 = {0,1,2,3,4,5, 6 , 7, 8 , 9} <flR* B = {0, 2, 4, 6, 8, 10} RER 

A\B = {1,3,5,7,9} i 
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Scp\s<7 


(Complementary Set) 

J ilR<p v j ii» U A C U R(.®i A i*f?r m5 ^.cc^ u \ A i 
wfe U\A = {x:xeU <SRlx$A}\ 

^IR'-V c-'iu A (. J 1(.5*| ^*lhh<j([ > 0 ll <PiK.®1R A <*RT ^}si<P < H N QTIt <llil ^l(.<P 
A' A c fa 1 * 8faM ^ i 

<t. *rf*f ^if^P U WT ^ A *W®T ^Nltw 

c*il» ^jr, w (u ^iipiw) a <?$ A' a c = {o, 1,2,3, ■ ■ •} 


■*1% C*n> (Power Set) 

A cm&a eraser a 4h ■“!% ^ ^ <£w? p(A) ^ 1 

^W*lJ PI0CAI <pI(.'S?X 0, P(A) TS*fWT 1 


A OT& 

P(i4) Tift 

,4 = 0 

A = {a} 

A = {a, 6} 

A — {a : b , c} 

P(A) = {0} 

P(A) = {0,A1} 

P(A) = {0,{ a },{6},^} 

P(A) = {0, {a}, {6}, {c}, {a, 6}, {o, c}, {b, c}, A} 


<pN: 

^) U = (1,2,3,4,5,6,7,8,9,10} x ®lf®i^ s t C«T4: 

(i) A = {x : x G U, 5x > 37} (^) B = {x : x G U, x + 5 < 12} 

(o) C = {x : x e U, 6 < 2x < 17} (8) D = {x : x € U, x 2 < 37} 

*0 U = {x : x € Z + , 1 < x < 20} to|Ph>| <?K: 

(>) A = {x:x, 2 <fRT ttf*tW} (*) B = {x : x, 5 <*RT *tf*|T5^} 

(\s) C — {x : x, 10 <*RT t^' 0< P} 

stW Tom '=mI(.oiIc<p C c A, B c A, C c B ^©j fsfsjjf ^5f i 

*t) A = {a, b, c, d, e} ^T, tow P(A) ^?T i 

fc. A — {a, b} ^ B = (6, c} WHfe CT, P(A) U P(B) C P(A U B) i 

i 5 ^) = {0, {a}, {b}, {a, b}}, P(B) = {0, {&}, {c}, {b, c}} i 
.-. U P(B) = {0, {a}, {6}, {c}, {a, 6}, {6, c}} I 

AUB = {a, b, c}, P(A\JB) = {0, {a}, {b}, {c}, {a, 6}, {a, c}, {b, c}, {a, b, c}} i 

P(i4) U P(B) C P(v4 U B) i 









wjtrr c*ri> 'Q 


<r 


^5f: 

^ A = {1,2,3}, £ = {1,2}, C = {2,3 } ^ D = {1,3} W C#9 
CT, P(A) = {A, B, C, D, {1}, {2}, {3}, 0} I 

*0 zrfff A = {1,2} <£FR B = {2,5} ^?T, W CT, 

(i) P(A) n P(B) = P{A n B), W P(A) U P(B) ± P(A U B) I 


<.\»ifBi£| (Venn Diagram) 

OTTj ^fSRT 2t^H ^1 I ^§t^> John Venn (ib^S8 - 

t£RT t'oifem ^®it ^ i til «llMlt>il 

^rtwt U <m *TtC»tW A (?$ <£f3 OT> A' «4RT 

U 



mws *kWN (Union of Sets) 

A 'Q B CT* rc°i ’'iwiM CTT> R(.«? AU B = {x : x E A Wfat x € B} i 

A'Q B ^®r ^ < iW i T *tfoa A U B i 

IW C5*t (Intersection of Sets) 

A'Q B C 5 !® 3,0*1 tiiw<l C 5 !^ 3<.c^ AnB = {x : x £ A >iR? x G B] l 
'sHK A'Q B O’lcS-fl 3Tf«ft^ e t tg*|fliR fan 5 tf§'© A C\B l 

fcnl**t V. ^TtfW C=T& t/ = (0,1,2,3,4,5,6,7,8,9} <*RT 
A = {x : x = ftwl? TOUT} i 

A = {2,3,5, 7} <£PRB = (1,3,5,7,9} i 
yelH A U B = {1,2,3,5,7,9}, A n B = {3,5,7}, 

A! = {0,1,4,6,8,9}, B’ = { 0 , 2,4,6,8}, 

A’ U B' = {0,1,2,4,6,8,9}, A' n B’ = (0,4,6,8}, 

(A n B)’ = {0,1,2,4,6,8,9}, (A U B)’ = {0,4,6,8} I 







b 


<p|«t: vSiI^gHs OT5^g s iI(. < p C«»T fR3F Walt'S i 


(Disjoint Set) 

^ A Q B OT5 i£f5R ^f^An5 = 0, 'oW AQ B C$ Rf^l C 5 !^ ^®It I 

Ss>. A = {x : x *Hf5RF *$ *R«OT} ^ B = {x : x W5RP ^ *R*BT} ^ A 
'S B Pk-^h, g^*H a n B = 0 i 

fclfcHM io. A = {x:xGi?^0<x<2}^5 = {x:x€7V^0<x<2} 
B C A, A U B = A, A n B = B = {1,2} l 

ii. A = {x : x G R <*R5 1 < x < 2} 4^? B = {x : x G R *RR 0 < x < 1} 
^on, AllB = {x :x E R 0 < x < 2} 4A? AnB = 0 ^fK A'Q B Rg -^.1 i 

<p|G'o^k ’J > fc |'stG J iiJ (Cartesian Product Set) 

‘j^.rS <?1T> A 4^? B «*RT ’t't^ Ax B — {(a;, y) : x G A y G B} l 

vSik<H *$,. A = {1,2}, B = {a, b, c} CTT> i ^soR ^ G-nGiSs <plG'o^)ii 
Gft Ax B = {(1, a), (1, b), (1, c), (2, a), (2, b ), (2, c)> i 

g*iu sjQ>fiifi stfasst 

2fa5J<|> c^csj u ftffo 4A? A, B, C U <*RT i 

<F) ftftsRiftfa 

(i) AUB = BUA ($) AnB = B n A 

(i) (AuB)uc = j4u(BuC) (*) (AnB)nc = An(BnC) 

n) 

(» Au(Bnc , ) = (AuB)n(Auc) 

($) An(BuC) = (AnB)U(AnC) 

■*f) f® »w»1jIg*hi ^ 


(>) (AuB)' = A'nB ; 


(A n B) 1 = A’ U B' 

®) '0|*ul*U 



(i) AUA = A, AnA = A 

W 

AU0 = A, AD0 — 0 

(o) A U U = U, A n U = A 

(8) 

AC B =► B'CA' 

(<t) ACB =j. AUB = B 

(*) 

AC B => A fl 5 = A 








i. (PfS « TFfCH 




ft) ACAUB (V) A C\ B C. A 

(is) A\B = An B' 

RPftil Sjf^eal >3p,f5 

Rcbfl <||(.»|« f5tSJ ’tt? Wtj^ A U B Bn A CT^ PlG^rl I ^®^t° 

Pf*lt ^1^ A U B — B U A l ftofl «lc*in t5C3f ^ An B Bn A PfiS^ 

i pftt i(m. A n B = B n A \ 




G'®*lI&G(i|<l ^klG<U *llt>l$. <P^I RG*IG^ I JjRPRj 'SlI^sH Rg*I PNT I 

^^^ = {1,2,4} am B = {2,3,5} pjfti 
^r,AuB = {1,2,4} U {2,3,5} = {1,2,3,4,5} i 
^m. Bn A = {2,3,5} U {1,2,4} = {1,2,3,4,5} I 
TJsST? Iflwcar AUB = BU A\ 

AnB = {1,2,4} fl {2,3,5} = {2} 

«Bn4 = { 2 ,3,5} n {1, 2 ,4} = { 2 } l 
-^®<rr? linear AnB = snAi 

»i<CTW stf^T «ili>l$,«i><H 

t*iGi>«i <iIg»i« f5M ^ A\J{BnC) 4<R (AUB)UC'^53 
« A U (B U C) = (A U B) U C I ffitRT vBlFRr *1t& WflT? An(BnC) 
(A n B) n c g*i®$ ^bt i ^s?jk (A n B) n c = A n (B n c) i 




G'» , liDG‘i|3 ^klG<U <P*ll ^GilG^ I Snl^sM I^TG^I PNT *I|4 I 









b- 

^ A = {a, b, c, d], B = {b, c, /} i<re? C = {c, d, g} I 
B U C = {b, c, /} U {c, d, g} = {b, c, d , /, 0 } 

^ 4U(BUC) = {a, 6, c, d} U {&, c, d, /, g) = {a, b, c, d, f, g) I 
«iNs, A U B = {a, b, c, d} U { b , c, /} = {a, b, c, d, /} 

^ (A U B) U C = {a, b, c, d, /} U {c, d, g) = {a, b, c, d, f, g) i 
{A U B) U C = A U (B U C) i 
B n C = {6, c, /} n {c, d, fif} = {c} 
lire? A fl (B n C) = {a, b, c , d} fl {c} = {c} I 
An B = {a,b, c, d} D {b, c, /} = {b, c} 
lire? (A fl B) fl C = {b, c} fl {c, d, g} = {c} l 

r a n (b n c) = (A n b) n c i 

CT^lPTi4 = {l,2 I 3,6},5 = {2,3 > 4 > 5} 

C = {3,5,6,7} l OsHfbMM ^*0^ (Fret'S I 

c. j ic.i 5^ 'Q (.?.i sfrffl sil'cfS cslRpt'o 'f^?T s T CTCT dc,®i i 

sil^wt i (fe suntlM* ^j5). *iiR^ otj u <*re wwiwl a 'Q b lire 'SRj 
{A\J B)'= A'n B' *) {A n By = A' U B' 

8fsiH:( (,<p<fi sfsrf'f Rct> wHItil i ^rei) 

"SIW ^f?, X 6 (A U B)' i '5lRt e l, x £ A U B l 

=>■ x £ A lire? x £ B =>• x e A' lire? x e B' =>■ X € A! n B' 

:. (A\JB)' C A'r\B'\ 

«lN<l ^flT, x G A' fl B' l 'ol^w, x G A' x € B' l 

=> x £ A lire? x $ B => x £ A U B => x € (A U B )' 

;. 4'nB'C(Au By i 
^s3t? (A U B)' = A' n B' i 

stf^t p# {/ lire wwlwl j4'G#iirei5rej,4\.B = ,4n.B' 






'G '*1 5 K*FT 




X 6 A \ B i '®k«.«i, X £ A ^ x <£ B i 
=>- x e A 4A? x e S' ==> x e A n B' 

:. A\B C AnB' \ 

mm W x £ An B' i 'skt‘1, x € A 4^? x G B 1 1 
==> x £ A x ^ B => x £ A \ B 
.-. 4nB'C^l\Bi 
^s3T?, .4 \ B = A n B' i 
Stf^Sst vs. WWIWI <7li> A, B, c m ■®rj 
A x (B n C) = (A x B) n (A X C) 

*1) 4x(BllC) = (AxB)U(AxC) 

sfsiH:(w*qei £M»if5*i sW'f OT^IIwl i EfsiM i) 

5Rvaa|^»ilw, A x (B fl C) 

= {(x,y) : x £ A, y£BnC} 

= {(®, y) ■ X £ A, y£Bmty£C} 

= {(x,y) : (x,y) £ A x B mi (x,y) £AxC} 

= {{x,y) ■ {x,y) e (A x b) n (A x C)} 

A X (B n C) C (A X B) D (A x (7) 

(AxB)n(Ax C7) 

= {(x,j/) : {x,y) £ A x B mi (x,y) £ A x C} 

= {(x, y) : x £ A, y £ B x £ A, y £ C} 

= {( x,y ) : x £ A, y£ Bn C} 

= {(x,y) : (x,y) £ A x (B n C)} 
(AxB)n(AxC)CAx(BnC) 
ymn, A x (B fl C) = (A x B) fl (A X C ) 1 

<F) A WM»IMI C3# A C A l 

*0 <?ri> 0 C*IM>lMl OT5 A ^ i 

5w?^ *tf*tva, fe^-io’sr csjft 







io 

*t) A 'Q B t<iw>lt*ll (FIT* "^T A = B "SJ4 'S C4^«T ^ AC B i*I4v 
^) #ylC0^I, W A = 0 l 
®) #iCB^BCC W, A C C l 
■&) A'Q B MC4IMI ^HBCyliWAnBCBi 

A 'Q B WC4IWI CT5 ^f, ACiUBWBCAUBl 
sW: cw sfsrK wtiT ^«igs* i ^sjig^csit ftcs? w i 

*1) O^TQTTf Wtt^, AC 0, Wl4fa Wls^l 'Stlft, 0 C A I A = 0 I 

^) CT> ^Sl^ItC 5 ^ ^Ts'selyil*]), A C^UJ-a ^4®T ^Nt*? A\JB WCiS 4JtT^» I ^5<Tf? 
^Kt^llft AC AUB\ i34^ ^(.'s B C A U B i 


^1«r: 

Rco^i *n>®i (7T& OT> {/ ^Ic^uJ RwmI <P*K.^> 3£<1 1 

4) 

ifni^ c*i, a n (b n c) = 

(A n B) n (A n C) \ 

*) 

OT%3 C?f,ylcB ^ c<p^«i ^ c<jc<pI(.*iI '*F© 


« 

AHB = A 

($) AU B — B («) B'cA' 


(8) 

A n B' = 0 

((f) BuA' = U 

*0 

IFNI'S OT, 



(i) 

A\BC AU5 

00 A'\B' = B\A 


(«) 

A\B c A 

(8) Ac B AU (B\A) = B 


(*) 

A C\B = 0 ^®T, A 

C 5' 44? AnB'^A >44? A\JB' = B' 


IFNI'S CT, 



w 

(A n 5)' = A' U B 

W (AUBU C)' = A'DB’DC 


(«) 

{ACBCC) 1 = A' 

us'lic' 





'STOJRTi. <?|5 « 


ftef (One-One Correspondence) 

■SfCT ^f%, A = { a,b,c } Rh^H CTttM (?f5 i£|<R 5 = {30,40,50} £ Rh®M C®Tt^ 
OT* I -s^jf a -^pf 30 b ^ ^PT 40 c <*T?r ^?PT 50 

i <j°il m c*r, A c, J id3s B t*icS<i i£f^-<£R» f>H 'oilt.?, i 

' 5 R®t i (i£)^»-i£R» i^T). ^ A <xi(.i>n %' 9 lhl(.*m B <. J iws 'Q c<p<i <7 1 

^’ftPfPT b (M Bit A wtBir <£&$ ns c^m ^ttiitFRr far 

5 S|t*l*T '^t *1141, ww 'slw A'Q B i^RT ' 5 ICTJ <*R ! '-<*rc r R®1 *5®ll "JRJ I A 'Q B tiRT " 5 TC*4T lif^-iXRs 

1w^ ^TRrRm a 4+ b 1®rc*r srfw <Rrt ^ ^ a <?nfor c<fim wu x <*rt b 

(.-nc.u-si (?f J i l i J u y i*RT R®1 <Pfll RGiK.?. ^5t x <-> y Rg' 4 ’4 e f i Tt s»<il ^ I 
■ > W' 5 e 1 CTT> (Equivalent Set) 

A = {1,2,3} <$TCt B = {a, b, c} OTT> I Ru>«l Bwi A'Q B G^lUqctKl ' 5 TC*tT 
fqvf OT?ftCTt ^lt: 



^ (^jj'gei C 3 ^). g<)G«pIgiI (PlB A 'Q B i*RT '5TC s O ^ ft®T A <-> B 

^fal WT ^lu, W 4 « 5 CT <7$ ^®IT ^i A « B (ft C<lMl^ A ~ B 
<?T*tt ^?r I A ~ B ^T, t<lt<pl</ll 4 <p1i>(.<p 'ST’fafij?' J 1 5 M^5°n ^®Tf ^ l *F¥%T CT, 
MWlMl P|UA,B«Ci«RIW 

■30 A~ A 

*1) A ~ B rg°i B ~ A 

«t) A~B'£Ri.B~CSmA~C\ 

iO. ffNtS CT, A = {1,2,3, ■ ■ ■ , n} *m B = {1,3,5, ■ ■ • , 2n - 1} C^m 
^PFjpT, C^TtC=T n -ql'olR^p 1 

•'Rlhh: A 'Q B ' 3 T 5 T^®T, <Pl3*t CT? 'J3,fi5<i ' 5 TC s O Rcm *)W>I <IC*IC^ 1 




Scp\s<7 


fSfspa i£RS-i£RT f5)«lT15c.<J» A <-> B : k <-> 2k - 1, fc e A W <P?tf 

^rt?r i 

&tk*H i8. CENT'S CT, ■*q|'»lR<p OT& N 05fP5 A = {2, 4, 6, • • • , 

2n, ■ ■ ■ } i 

^IWT: AT = {1,2,3,- •• ,n, •••} « A *RPg«T AT are? A fbWM 

■5JC>of are>fi> are-i£R> I^T S«l«. i 



»rw^j: f^faps laioif5(.<p N ■£> A : n <-> 2n, n £ N <?Nll < P?ll I 

«v«qj: ^pfaf <7IT> 0 isfessr ^Pspr *rat ^?T i ^sfK, 0 ~ 0 i 
Slf'b'wl 8. Sicsj<p C 5 # A 'ofa ftcsre ^STjpf i A ~ A i 

fiNH: A = 0 ^.c°i, A ~ A *f3t ^ I ®jTsl A ^ 0 rc®i SIC'S)<p -*i | 'M) x are ■ / ic®l 'sis Roster’ 

fim ^c?r are>-ar^> l^r a a ■. x x, x e a *# 5 Po ^ i ^®?it? a ~ a i 



slfasst <t. A'Q B OTIj are? B 'Q C ^5Pg®f OTT> A'Q C ^TsPjpr CT§ l 
SfsrW: c^CR'j A ~ B, ^®3t? A are SftsRf ^p|j x are 3TC»f B are arefij ^fW y 

are fm ^?rr *mn cwg b ~ c, ^s^t? £ are a$ wu y are c are arefi, 
'5RRU ■y[pf 5 u z are f¥t <p^l *il?i i A are ^p^ij x are ■ / ic®l' c are j ii j, u z are 1*1*1 ^ref 
^f, A'Q c cro5? 'sjpu are-are i^r *«ftfS|re ^ i ^lk, a ~ c ^?n 

^ref*f (interval) 

a 'Q b '*K$t <4^® a < b ^C®1 

re) (a,b) = {x £ R : a < x < b} (& C^IW (open interval) Wf i 
*!) [a,b] = {x £ R : a < x < b} ere re*f (closed interval) <ic*i I 







'srom 5. «^FTv*f^r 


*f) (a,b\ = {x € R : a < x < b} [a,b) = {x E R : a < x < b} C4 

C*n®rt-^*T 'Q W-Cm <U<lR <1G®11 

'Q wi»r® c^T* (Finite and Infinite Sets) 

A = {15,16,17,18,19,20,21,22} CTffihr WW»tP1t W OT*lt ^It?r OT, A 
WIT fRW 81 ’t c t J Tl<r A CTOmT ^TO»t B = {1,2,3,4,5,6,7,8} C 3 ^ 

f$|W] 3 *?JH S T <PG’S "^11 G<I*M, PlGbtl f&Wl Gale'll RGS1G?. I 



•»K'a*l 'O ( 3 THo 'Q 'oi'r® C’ITj). 5 t c t*Tt <PGS OT G^IGiJil 3 T? ! ®|JT f^t^t '4?T *rRf, <^1G^ 
3 lt i 'a (FT* ^®lt 1 C4IWI OT> A ' 3 Tl^o C 3 ^ ^ ^®T, «its ^®Tt ^ I 

4 I 4 I G^iS 0 •'ll"® g j ii 3, 'fliT 3 Fr 3 IJ 3 f? ,, llt 0 1 

*i) ^ G4lwl OT5 a <4^? J m = {1,2,3, • • • , m} J 1>l'S s 1 ^?T, C^T^tTW m E N, A 
7 ft 5 's C 3 ^ i£R° A <*RT ^ll^u ^I^ljf m l 

*1) A g<pIg^I C 3 # ^T, A Wff 3 T° ! »UfC4 n(A) 3 jfF5 4*lt ^ l 

^>) Jj = {1}, J 2 = {1,2}, J 3 = {1,2,3} a^j4G4^ N tfRT ^ ^’fc 3 ^ 

*JT t*R* n(Ji) = 1, n(J 2 ) = 2, n(J 3 ) = 3 *|W, J m ~ J m <£|<r? 

n(J m ) = m i 

*0 g^igu^ 3 iii 3 U ^^Ijt RI>ro Wf i n(A) A OT> i 

«t) A'Q B J l^'8 s n CTj "SWI i*r4fi> OTT; 3 fl*®’ ^C«T '3T 9 fa G-nufU'8 3 lF'$' «iWS 

n{A) = n(B) ^G<11 

sH^m <Jj. ^ A 3 TF'a (?T5 <£R? B, A tiRT £i^o ^ft 3 ^ W B 3 fl’®' CT5 <£Rt 

n(B ) < n(A) ^G<11 

Stt^t *1. A C 3 # ^ ^ 'Q C4^«T A 'Q A <*Rr 2(^5 ^’tC 3 !^ Jl*)'?®! ^ I 



*8 




C 3 # TV 's>i*i b « (?$ i 
' 3 Th» ^*lt*ft«T ^T^lJt 

OT* v4 ^ ^Tv^lTt n(A) ' 3 j1w <p*l n(yl) ^‘4t?TC B l?r ^Jt^lJf 

<P$I ^ I ^c*l <pR, n(y4) = p > 0, n(B) = q > 0 C*WR/T A n B = 0 i 


A B 



1 2 3 ••• P 1 2 3 •■■ Q 



fix.4 i£r^-i£r^ f^®r c^tw ot^IT ^rtrr c^, i u B ~ J p+g i 

' 5 ^fK, n(A U B) = p + q = n(A) + n(5) I ^ Rct>^l <\<*\\ ^fl?I i 

SlR'aal V. A 'Q B Rc*^t (TIT* ^c<] n(^4 U 5) = n(A) + n(£) i 

2 lR)\8Q|c<P ^FEpTRFf ^®Tf OT, n(^4 U B U C) — n{A) + n(2?) + n(C) I 
U B U C U D) = n(A) + n(5) + n(C) + n(Z)) 

C*KteT A, B , C, D OTj’jWt ^RP 9 !^ Rc'^t ^ll*© i 

SlR'asI &. c<ic<p|(.*il (?$ A ^ B W$ n(A U B) = n(A) + n(B) — n(A fi B) i 
Sfsjffi: ^4\£, AflB B\A CT& Rc“^n OT> «*n5<ij] i 



^oiS. 






i. (PfS « ■JFCTs? 




Wf A = {A \ B) U (A n B) «*TO B = (B \ A) U (A n B) 

W4R A U B = (A \ B) U (A n B) U (B \ A) 

n(A) — n(A \ B) + n(A fl B) .(1) 

n(B) = n(B\A) + n{AnB) .(2) 

n{A U B) = n(A \ B) + n(A n B) + n(B \ A) .(3) 

(1) ^ (Rra •!$, n(A \B) = n{A) - n(A n B) 

(2) R? CSlra *flt, n(B \A) = n(B) - n(A n B) 

4PT, n(A \ 5) n(B \ A) (3) 4 Rftra ’lit, 
n(A U B) = n(A) — n(A fl B) + n(B) — n(A fl B) + n(A fl B) 
n(A U B) = n(A) + n(B) — n{A Pi B) 

R*) Sit'si^ 3 WM A 'Q B Rraj tR®T R'fat 

(>) A = {a,b}, B = { 1,2} (*) A = {a,b,c}, B = {a,b,c} 

*1) ^ R? 2faSt RPfe £)(.voj<p ftewsfls srj F = {(x,y) : x £ A,y £ B} 

if>j/ CRT>fl> '©lPl<p| ’Plf^ff© R*fRt l 

R) Rra RsfR A = {a, b, c, d} >3R° B = {1,2,3,4} I A x B *SRT F 

r<1rt rr rir 3 5 Rra?n5’iranR smr *iwr Rrat t^©trr *traR Irr rrt "^jr, 
A 'a B 4R 4R# 4r>-4r> Irr ^?r a 3 1 

R) OTfl>SCT f A = {1,2,3, - - - , n} 'G S = {1,2,2 2 , • ■ • ,2"- 1 } 

®) CPpsrh® (3, S = {3" : n — 0 W«lRT n £ N} CRffi> N 4R RP*R l 
T>) ^’ic.'sio sfcsf Rpf'© (. j il5 S al^v© ^SRcriS <H*ff Rt S i 

CPf^Q CR, RRR RcrI© '"q|'»|R«p R?RjtR P# A — {1,3,5,7, • • •} «i*r's CRTj i 


Rh©R RRRJt rrIRIm 

RP'SR RRTRtra (.'©iBig <u<5©,l<5 ^ i <5 , «t1^ : T ^C^IJ CT, sjf% 

(.'©il&wi c®Nt ^5t <pcii<pH> ©nkflc.’R rRhr i 

ShK'sH iff. 50 'SH (,®||(.<P^ ■5Ji;*0 35 ^«TC® 25 'Q 

”11^ <*Rs 2fr©K^t '^'' sxD ^®rc© i ^tv®rf <i®i(.© ’lira <p'©'sri? ra^®r 

Rf?®!t •nra ^©’SR? 











c®ilc , 9<i CR> 5 ^sIgis RR *11^1 ^“wl®r ■q®iG'© *IIgs '®lw , ?i c^ii> 
E, RR R?®lt <i«n(.'o RR' 'oIgis CR> B i 



gnsd^il^, n(S) = 50, n(E) = 35, n(E n B) = 25 <iR? S = E U B ■ RR R&, 
n(B) = x l 

's|RG®1, n(S) = n(E U B) = n(E) + n(B) — n(E fl B) C®IW 
50 = 35 + x - 25 R, x = 50 - 35 + 25 = 40 n(B) = 40 
.-. R?R RTCo *lflR 40 i 

ai'Rl, RR G^lR<fl R?«Tf <5«1G^ RtR, 'sIgi* CR> (B \ E) l 
<pR, n(B \E) = y l 

CRS^J E D B (B \ E) ^ B = (Er\B)Li(B\E) [OshIm B’&R] 

^©R? n(B ) = n(E fl B) + n(B \ E) I 

.-. 40 = 25 + y R, y = 40 — 25 = 15 R«$R, n{B \ E) = 15 

.-. <RR®iRar RsRt Rra 15 rr i 

«5©aR, ^tS^TT ^RG'© RR 40 'SR RR G^^h R«3t Riff© RR 15 '®R I 

$*rRRt ifc. (23% 35 T5R RPm>I 4 SlffsJRs ffrt'B, #©R « RRil RSMW t*l»lWl 

aR# *RR RRl '©IGIS RR 15 ff^S, 4 >SR *l]'©R, Rt® « RE, ffflR, 7 >SR 

Rt^ 'fl ■»il'ol<l 9 l?* v t <PG3 R»*^ RF R?J I x R*T J ll'©ls 'Q RE R»*§ RtR *R, 2x R*T ^ Rt^, 
2 Wt ^ TOST l 

R) a) RR9pR (.'BlffrWl RR31 

*t) x tRfa R?T i 

*f) (. J ic.t»<i RRR RtRt ^><i: R W® RPirI G'll's 'S RE R?R <PGfl R 5 ^ *R i 

■sj) <p\oet»| <i|Ri<p| Rft5 >Q R5 •s'RR RR fR 5 ^ ^5R *RR RR R? 






J. (7l5 <3 TtfCR 


■’PlWT: 

c 5 ^ J = ?M c^5 *is>-n <pd5, S = *ll*il ’f^f <pc^, D = ^fl^t *rli> 9 l^* v t 

<t 1 C'S I <^Rt^ RtDH C'S'lf&ifl i 



*1) C5s#g ~ 5 £§ ,]' — {CT ^ -qlPt^l C^v5 ’ s Tt} i 

^fK n(J') = 35 - 15 = 20 ^t, 2x + x + 2 = 20 ^t, 3x = 18 ^ x = 61 

*0 ct ^ 'Q ^ fay #5i^ ’t^f ^c?r *it: j n D n S' \ 

■g) C'sHfbW) n( J n D n S') = y 4^? OTQTTf n(J) = 15 l 
.•. y + 4 + 7 + 2 = 15^T2/ = 2i 

^ 2 'SH ^lPl<p| wlva 4^? *Tt^ ‘ p t^ s *T <PW »ll'slu 1 i^*n »Tt l 

i«*. 24 W{ 18 4li,**Wl C*ft f ’t^t <TC3, 12 ^ C*m 

‘PW I OTQTIt '5!t^ ) U = 0£lf*l^ s^koiS OTTj, B = ^IwiSm <PW t£)'5T^T 8^1 W13 

CTj, V = «1®R«T C*l®lt *1^1 W 'fl'SR i 'SJOT ^ n(B n V) = x C^#?3I 

PtM ^iNlf W: 

^) BUV Taft'S n{B uy)ffa:4(r 2faM ^?T I 

*1) x 'fltT - > 1'@I<U •JJ'I'IH fafa I 
*f) x »*Rr ■ > i'@l < w ^s*r ' s rt i r fafa i 

^) BuV ^it <*tsr ot> *rfat '©Pm c*l*rf , ^f i 

'Sw>'©* OT-icflT offit 





ib- 



n(B U V) = (18 — #) 4- £ + (12 — x) = 30 — x 
*t) ^n(BflK)^WWBU^ = [/ 

Wlk n(B U V) = n{U) ^t30-a; = 24^rx = 6 
.■. 3 T¥ftJ ‘3£J3'fi 1 ( ^ll x = 6 l 

*t) n(B n V) #iVcB 
^IR, n{B n V) = n(V) Rt x = 12 
.-. i«l<u 'STT 5 T a: = 12 l 


^5f: 


<F) (RsftRt <23% 30 W\ ^35^ 20 WR «£RS 15 RR %T %R RRRI SttfaRi 
^Jar 0*MR c«jc<pIc.«iI c*RT *|^r i <pm>sr i]ar 


«) 

’O 


(.<711 (.*p<l 'STCMT 50 1 SR^t? 5 1t, 20 RR ^°£#5r 4R° 10 'SR Rt°Rf 'S ^«.<rlir 

pelt's *|tCR I Tj^jS v»|R|R «|*«)'S i£R5fi> «|Rt <P'S'SJ*1 <|»l(.'® *lttR? 


100 TSR %Ft% RE*IJ 42 W\ <3**3, 
30 *R Wl#T, 28 W\ ^Blf^r %55*i 10 ^R %?TCS <3^ 'Q 8 Wt 

lieges? 'sstI^TH 'Q ~ijlR*1, 5 ^R lieges? etllil 'Q ®R3, 3 'SR foilS '5lR|^ Rc*ig^ l 


(i) < P'S'st») f*W^t <4 foifii '»Ms ii)<plS'G cisili? 


($) <pxo®R f*Wsft foRfi> ^5|RR (RR®! aR# 'SRt R«IC^? 


fo) <p««ti f*TOsft <£f foilS «1RIR (RRR ^fS «Rf 

’ST) C*FttRt RRR (23% %5tR Rt% 50 *R %Ft% RW 29 W\ #R%atR, 
24 *SR St6\»<j R% i£R? 11 TSR ^llR<S0|1 'S l®W R% iS'eR %R RttlC>? I 
<P'fieri f*W*it '^RResh Rt S®vs<i Rf®|^ R*i<i >3$,1S<1 t<plilS^ <. 1 *|R? 









worn i. 


iin 


(i) c<pH c^cS^ ^i^mj ^^ur 2n ^c*i, ^ ^icflciS*! ^T^lJf ^c<i 4 n i 
(m) ^R5®T C^Q=|^: p,q£ Z^\ 

(in) a,b £ R-, (a,b) = {x : x £ R <4^? a < x < 6} i 
Sl^^cyil*? 'oilt®ilc < p Peon »ilW? 

^) i 'Q ii *1) ii 'S Hi *t) i 'Q in ^T) i, ii 'S in 

2ltW n £ N 'fl?' eju A„ = {n, 2n, 3n, • • • } R(. c n (^. - 8) *T? SlESRT 'S'Sfl 

$,. A\ fl A 2 <*RT Pic&’Si whfiJ? 



*) Aj 

*0 a 2 

*0 M 

*0 ^4 

o. 

faRT Ctf 5 # j4 3 

n Aq 




a 2 

*0 -^3 

*0 A 4 

*0 Aq 

8. 

A 2 n ^3 <*rt *|R<k.'© Rco<i c<ph(u 

C®T^tt ^rt?r? 



W) A s 

*0 a 4 

D ^5 

*) A e 

< 2 \ 

c^qttT u = 

= {x : 1 < x < 20, x E Z}, A = {x : 

: x faSitvB TOUT} <£R? 


B = {x : x (.*ilPl<P 7 fs ! *llf} l 'all®’l<pl *faI'S(.'o ^T: 


A 1) B 

*1) C = {x : x £ A x £ B} D = [x : x £ A x £ B) 

b. C«Hfi>fc£| A « B <7TC5*f ^St OTSfft/tt n(A) = n(B) ^T, 

X <*RT *IM *) n(A\JB)*i) n(B \ A) i 



<\. Tlfw U = {x : x •tfarflt}, A = {x : x > 5} C U B = {x : 5x < 

12} C UWA n(A n B) n(A' UB)«fl3^ fafa ^ i 

V. U = (a; : x C®tfl5 A = {x : 3x > 25} C U B = {x : 5x < 

12} C U '33T, n(A fl B ) n(A! fl B') «fRT ^1»f l 




(SCO'S!? 


S>. fff#8 CT, \ A = 0 *1) A \ (A \ A) = A i 

10. (?i^s ot, A x (B U C) = (A x B) u (A x C) i 

11. CR%3 <R, (j 4 x C) C (B x D) i 
i*. (?r%3 CT, A = {1,2,3,-•• ,n} 4R? B = {1,2,2 2 , • ■ • ,2 n " 1 } 

i'S. (FRt'G C*J, *l1'»li44» R?*lJR^fT <?$ {1,4,9,16,25,36, • • • } 'flwfi* <?$ I 

^8. SfsjH W C^, n(A) = p, n(5) = g A Pi B = 0 ^C«1 7 n(A U B) = p + g i 

id. fifoM ^R CT, A, B, C RFs (?$?!&, n(All BUC) = n(A) + n(B) + n(C) - 
n(A fl B) — n(B (1C) - n(C fl A) 4- n(A n B n C) i 

i'b. A = {a, b, x} i^R? B = {c, y } -’ilRV CRi? U = {a, b, c, x , y, z } i*R ^’Ic'iS ^c«i, 

<IR CT, (?) Ac B' (ii) A Li B' = B' (in) A' n B = B l 

*0 ^R: (AnB)u(4n B') \ 

is. C^PlRT <23% 30 *SR f«W% 'STCSU 19 ^SR 17 W{ yptiP, 11 C*fR%%, 

12 W{ « 1>C*K 4 *R « 'fC’IK, 7 TSR Wafa'S 4R? 3 

^5R i <p'0'st»i f*wCt I'S'iIi? Rqciis «>hR c*iiiR? 

ibr. ft CM G'S'iftw] *1|R<P CR> U = A U B U C i 



*rf*T n(A Pi B) — n(B fl C ) 'OCS x <SR RR 1r®Nt RR I 
*0 Rfw n(B n C') = n(A' fl C ) ^3, 's>g<i y <*R RR RR i 

R) n(U) 4R RR RR i 


iSs. ftfc&R (,'BHfbM U = All BUC 4R* n(U) = 50 l 








WOtTT <7|T> *3 





n(B n C') ^ n(A! n B) <mr ^ ■ 

*t) n(AnBnc') 

*o. f%5# A, B ^C 4*W'»!M want 'Slt^ Gft, AHB = 0, Anc = 0 <£&*. 
C C B I C® 1 #^ ®P^*T C 3 #^^- ^jt^Ut TfhQ i 

(W3TIT aitu ^ = {x : 2 < x < 5, x £ R}, B = {x : 1 < x < 3,x £ R} ^ 
C = {2,4,5} i Ruw 9 I^*T ’fafoos Wf 

An B *S) A'nB' *f) A'UB 


(JtaTlT 'o|IC5, U — {x : x < 10, x £ R}, A — {x : 1 < x < 4} B — {x : 3 < 
x < 6} l Ru>3 CT* SfasH 

AnB *f) A'nB ’t) AnB' A' n B' 

SlRwwi A a B CTT> (W3Ht'5|1^, A\JBfc*k<?3 4^? «ileR^»« Pl4c ( A\JB) 
|WBC(4UB)| 

A = {-2, -1,0,1,2} <*Rt B = {-3,0,3} 

**0 A = {x : x £ N, x < 10 x, 2 '*T?T ’jft'o^} B = {x : x £ N, x < 
10 ^ x, 3 <*RT *fRlW} 

*8. ft** elfelW* /InRf^W^^TFt^WCT, [AnB) c i4<*TO(i4n5) cBi 
*) -4 = {0,1,2,3}, R = {—1,0,2} *) A = {a,b,c,d}, B = {b,x,c,y} 

$d. c^t 5 ! wlwiil <p(,oi(,«st<i ^tftour ' s rc*ir Rfi>< 'Q ^Nt% < lf5i < p|<i ’llJul'ojH ■'iHw 
<£f^ ■ J i»iWlii C*T , ®lt C*H 60% Dflt RBifll, 50% s>lil 50% ^l>Jl 
30% RR^I a •*i*«q|*5], 30% RR<*)I a 20% ^l51 3 i**1l*D a 
10% ’iRwfc i 

*lfsi^t R>*if55i (,<pHRX < 1c® *tt? 

«t) % *ifam*tPim w <&m *k®? 



A = {x : x 6 R x 2 - (a + b)x + ab = 0},B = {1,2} <!R? C = {2,4,5} 

A wtiR" %«||nh»i5j5 l^fir w i 

ct, P{B n C) = P{B) n P{C) i 

*t) SRM ^R W, A X (B U C) = {A X B) U (A x C) I 

$3. £R# G5lf*R 100 SR 'STC*JT 42 'SR <fi3<l«l, 46 'SR &c<Pi3 <SRS 39 SR RRf C*t^T I 
lifCfR ' s TC i IJ 13 'SR 'S 9 >(,<pi 5, 14 SR 'a RRt iR? 12 SR ijn><q«i 'Q RRt 
’ftR' i (il'^tst 7 sr g<pIg«hI 0*RR *fR3^ 3?f i 

(RRR ’IR’ff t«rsR ftSRTR (R5 <£R* (SRFlT (RRR ’tR’T^ R5T 
ifl’SR ^GIU G'»*ll&G«a Rett'S I 

«t) ^vs'StH C*RRt *IR^t '©t fafa <IRI 

3) «p\OBt1 ^JSf (RR®Rl3f l£R5fl> C^RR ’IR'T^? <P'0'Sf'i 'OC©'S C*RR *IR3% 

\\r. P(0), P({0}) 

^cS. iXRs 2(1C5f i£R> RSI I <R 'oIgto R?T frsRi ‘iRG'al <(M Pk'sral PiGstGls X|«l fraft ^PSG'ol 
Rf l frSR R?T I'oR RRESf? 

Oo. A — {x : x £ A} l CRT* A Pi Ml '=>llc,®llt>»ll RRI 


(Function) 

SRTT (Relation) 

srr^ R5R stfsRl CT> X <*R ^IRRt^R ' s TC s tT sf^Rt CRT* X 'Q CR> Y »*R ^IRR’IplR 
'5TC*tT RRr Rg<id«iI RsR l <7RR, J '«il'»lTR<p R?3TR CRT? N <4 RS-CRl> t5Plc»ii 

’ifiRlR' '5l^-(RR C'oRR G9f*R RC®t R^C*R 'stuPtci 'alG'fa R 5 ^I 

if) £(RE®t «i<i» 4-R*R GSjpR Rf^s a^><ll l 

^RRsR iV. = {0,1,2,3} C>lfr l A C3TCBR ^fRR^TR 'src^J x < y 

Ax A 'iR^’lC^ S = {(0,1), (0,2), (0,3), (1,2)(1,3), (2,3)} ^RT^far^RT 

^ir, cwi s prcitar w&g$ ispvnerhb (£f?m < (f^r sm) i ^'rnsr s 

■55®Tf A ^5 < sru i 

ifc. ' S IR 0 <pI(.*iI ^tf^tR a f^Nst, b Rl^t, c C5,G®1, d gs^| 5 G^G«1, e G^GSl, / 
G^.G®lfl i R^RRfR g-*i!5g<p F *IC?r STfSRf *11^ F = {a, b, c, d, e, /} I F G^lGU 

'»1^ spjfR x RG«il y iflR «l^. ^|'H^1 Dg<p B = {(c, d), (c, e), ( d, c), (d, e)} SRt 









$v!> 

*mr, c^p«m?T b <?rcfor 'ai •to'?® ^rosft^s^ sm Tsr?»Ry ftft?r w*!^ i b 

<RT> ^C®iT f <?ro> i 

RSJSSt 8 (®W). X 'Q Y <?# ^T 4W?T tt'tw rflxy4f[ oiwimi ^iwUw 

X Y <3 '5fW ^ I 'S^k R C X x Y ^C®Tt X Y Rf®fe ^T¥?I l 



'*FtS"t*T (Function) 

c?id>^ wr ■*Ft?*tFrer «if«to® «jw*s ’fp^ i giunstw 

O®!^ 1 '5T*Pt *3^.n» PTOj^ '5J£*JJ RmmI <P^1 I 

'S*tk<H $o. •^(.'351 *Q *lfi^l»iln ’5^ i )J OT ’ 3 T sp T^ 'slw p = 2nr Pic^t sW*! <p-sil 

C*T*TtCT r l>®1<P ■^C'3'51 'Q p 6®I<P '^C'3'fl ^Rl^l Pk'T'l <K?I I r 2i(.'®J‘P ’»T*J|^J 

'STtE'RT W) p liRT 'Q (,<p<i®i (£]<p|u '5It s T RRtS l «lR<ll <lf®1, p D°1<P r t> e U < P<l iy<pfu 

Vk“H iflR? 1®|R p = f(r), C*NtW f(r) = 2nr l 

<£p| '*Fk*t%I *1*^1 <plT> ^RlT r ^ ^Jtf*s C 5 ^ X (StW 5 p ?Jtf*© CT# Y <4 '¥t°'*H 

TOflifa 3.«IG^ RE?k3 *rat ^?n ^ X C«tw Y cs «rw {(r, p) : r e X 

p £Y 'S p = 2 tt r} ^C't'S RwO'll <P3l "5$ l *Tt^ c tt •T^ 5 T- p T*T 5 T GSlf'R ’if't'o ^i£| 

^Jt*lJt "^t R«IG5. i 

(t C*pk*R). ^ X « Y 4R? M>lMl Ih«C>M «T*fo?T X prcfa 

^®r y c*tc6?t « <&m <£&$ ^mhc,* RtfSrfc ^t^?r w ^ Fuiwo* x c*iw y 

TffrR ^rr ^ i «pk*hM> /, g, F, G R'ojlR sFsfa i 

ts (C®tPR 'Q WltvbltSH). X C5^ w Y C=TC& / W 

f:X->Y ftpt si^M ^t^ilil OT5c^ f:X-*Y '*Fk*KR?T 05tW (domain) 

Y OTftss tSRT C^tC5lWR (codomain) ^Tt ^ i 

^ms\ s 'Q stRy 2ff%^). ■srfw / : x -> y '^r? x fw?' ^r^ter x e x ^ rw 

y E Y ^f, 'sW '¥f°'*B?R 'of^PT y CT 5 x SiFsR^ Rf ^t*rst (image) x 

y ^ Stl^ (preimage) ^®it ^ y = f(x ) 1»TO^ 'St sf^M Wt I 

V ((R8I). / : X -»■ Y ^WPBT Y CT ^”IRR X ^ WlPff 

tcsw ^1, t£IW?r / *pk*KR?r <R®» (range) ^Tf ^ ^ "(R® /" 2 &M 

^?r I cm f ={y:y = f(x) CT’fBR x G X} = {/(*) : x € X} I <R 

Csran / Y <4RT l 

<pk“Hc.<p Rfeti'olw R^fRf RR i PitM 5nk^H^(.®il i 




*8 




$>. f :x->2x + l, x e Z;*tf Pit *pK*m ^fal 

i 4$ x ^ y = f{x) = 2x + v, '*pr?'*t^ osiesr, 

OSm / = z <STO 'JpT^'N^ cm, (3® f = {y : y = 2x + l, x £ Z} RoStl^S 

, l e f 3 R*IM (TH* i 

***& tpmus* CtfF = {(0,0), (1,1), (-1,1), (2,4), (-2,4), (3,9), (-3,9)} 

4^# ^t?*m ^frt w, *mr asm f ^ ^vicsthb^im enm 

C 3 # <38! ^Tt F 43 «l*©'j£« ^mOSftvStP^ C 5 ^ i 

wfk 0513 F = {0,1, -1,2, -2,3, -3} <*m? <38! F = {0,1,4,9} 

4<p£ ®T*P ^C®! ifltil’W OT^tt *<l<3 CT F 43 x £ C®m F 43 £|R>R»f F(x) = x 2 I 

tcgpslJ CT, 43>fi> 3m05?ta53 C 3 # <3m«T's ! *l 5 R 43>fi> 3 Pt°*m 3 c fll <PW 3*13 t%3 t%3 ^cetlo&S 

sf«m m?*t^ ^?r i 

*«. f^S 3^ ^?»m F 43 OStCSRW A 'S <38!t3 B m 34?»Hfi3<3 fi>4 
3*fat 3mt m, c*mt£3 a 43 stasj^ 4«pfi> 'Q c^3«r 43^ <33t mtw 

3>t3 b f.-'icijfl 43# 'Q c^m^f 43# f^ja® c*m 3C?rc^ (3tm3 Isaj) i ^^■*U ct, 3 s t?*ft33 

c^tastcsm Rwq 43# c# y (3t3 B) Pick's <pk“Hfi»c.<p fi#F® 3mt 3t3 (®tt33 fsur) i 



R'451'o 3sK“t3 (Inverse Function) 

RtM R>«# fsc5 F®»# '*Ft?*R 3*f3t <pnl ^.uic^ i 
A B AC 




3>) 3tm3 fsesm <pk«iiH><i ^5kfk3 a —> l, b —> 2, c 

f^3tf3^33 <333t 3 43 c^twt stm? <3t< 


D 






g) $*ftgg 'SItm frog?- ^*fa?T a->l,6->2,c->2iigt ' J i 5 TS?*t I # glfw 

R 5 *^ iggs-iggs gg c<P*l*ll b 'Q c ^ £|R>R«< 2 l 

*t) fS’lGss vsi(.«i^ frogg ^pf?*MT>g ^Miteg a —> 2,b —> l, c —^ 3 1 <g^ <pk*Hfi> ig^gg* 
'Q gif^p i c*tcgi$ c^rog wiwioih d <gg stssjgs ^itgtegg wu c^tegg a <gg 4gsfi> 
'Q cg>g»r (gg>fi> ^’Wf Rf>n> ^c?ic?. i wf, D ~^s a cs iggsffr ipf?»tg gf*fc sg«jg^, 
OT^ g s t°*MG<P SftfS gg?*lG*ig fg*l 51 '® ' J Pt°*f ; T <1«ll ^g I 

g^sst (& (fggfte ■spf?*|g). geg <pR, / : A — > B <g^1^ iggs->gg> 's glfggs i (gg>fi> 
'*Pt?*t s T g : B -> A gf®fe ^g (^NtW S|ffsjg» b E B <03 'SHJ g(b) = a gfg « gfg 
/(a) = b~s$\ <gt '*Pt? x t i T g (& f ^g fg’ifte gg?*tg ggT ^g igg? /- 1 glgt fgeg*r gsgt gg 
g = f- 1 1 

$*fcgg ^stegg frog gffiss gsk 1 ^# f nm f- 1 : D ^ A ^ / _1 (i) = b, f~ 1 (2) = a, 

/ _1 (3) = c i ^legg frog gf*ft» gg°'*fg ^fSg fg’ift's g^wg w gg i 

$gfgg c t gs. gcgg#, a = {2,3,5,7} am b = { 1 , 2 , 4 ,7, 10 } 1 A <gg eg eg wu 
gtgf B >gg- eg eg fg«tw ^g >geggeg y fgero frog ^fg RRf'o g*tg cggtegf rg®iI: 


A B 



<g*lteg d = {(2,2), (2, 4 ), (2,10), (5,10), ( 7 , 7 )} ^ grfro woegg gigt tffos 
q^Gstl^tF^ egfr, gt gigt <g^ fg^strst g^fat g>gf gtgi D egeB 

^gestl^^ng sNg a *gg wu «fgflg wt b «gg wu cg^lteg sf«ig wg gtgf 
R'slg «r$?*t R«toj 1 «f<K, d c Ax b igg? d = {(x,y) -. x e A,y e b <gg? x gtgt y 
fgstw}, ig^leg D G^itJfS a cgiJ c^eg* B grig's ig^fS wgg 1 

f5gtgg e t $ 4 . gi^sg ^gjtg ^gesft^g cgfr l — {(x,y ): x e r, y e r ^gg? x < y} 
fgeg^t <pR 1 gk^sg a, b 'gg wgj a < b gfg 'Q g<p<i«i gfg (a, b) g l gg 1 ^®gt? 
L Ggi> gtgt gl^g g?gjtg c^fS-g^s 7 pgg> g^fe gg 1 

$g|gg«t fgcro eggg wggfS (relation) gg? ^ gt« 1 



gsft-8, Stra #l«, !»g->og @|R 









R5tRR: *lt£*R J i a H-<pTi5 ^Ft?*R ^R <p|*H 2 —> 4, 2 —> 5 3 —► 4, 3 —» 5 i 

'SiR 5 •’•H^ ' J FT?*R i 

/ : x -+ 2x 2 + 1 ^FfiRlTR C*N1PT C®fcSR X = {1,2,3} l 

RSJRR: f(x) — 2x 2 + 1 (.<HI(.*i x E X \ 

/(1) = 2(1) 2 + 1 = 3, /(2) = 2(2) 2 + 1 = 9 »SR? /(3) = 2(3) 2 + 1 = 19 l 
.-. {1,2,3} <«Br GW <RS = {3,9,19} i 

Sil^H ^V. / : x — > mx + c ' J Pt?’*tE*R st»u 2 >*R? 4 >£R StFsRsf 7 'Q — 11 

'o|«y.®l fa# W: 

m <$R? c >iRr RR i 
*t) / tiR 5 <£RT Slfafa l 

?t) / «£R 3 >SR 2tRs l 

^RRR: 

^0 f( x ) = mx + c ^ OTQTt 

/ : 2 -+ 7 R<k /(2) = 7 Rf, 2m + c = 7.(1) 

/ : 4 -+ -1 /(4) = -1 ^T, 4m + c = -1.(2) 

(1) « (2) C«fc<F *11$ m = -4 iW c = 15 
^ ^ 5 i«r g|f®f# /(5) = -4 x 5 + 15 = -5 

?t) 3 <*RT 8IR* stf^faf x ~?m f(x) = 3 R<fc -4x + 15 = 3^x = 3 

^Rt: F = {(-2,4), (-1,1), (0,0), (1,1), (2,4)} <mr C«fc*R « 

fafa l ^RR 3.G®I F i£R '®RJ ifRsfis ^3f faf?l ^?T I 

■sp^J: RW ■*Pt?*R F ^ CStoH <*R? «9|«W« SlSsR* Wfl X ^ «RR F(x) 

RfaS <P?ll '*Ft\*Rfis f^tfas i 'o|(,*i<p R5R C®fc5R 5?) ?rNt ^?r I lit^f (T^M gv»|i»i«i 
fa>U<J ^ 2Ref^Rf5I, ■SIR £R^^’tRP?R'®RJ F(x) fafifa© 

*i». F(x) = x/T^x ^RT fafo ^t?*n?R OBtRST fa# TOi F(- 3), F( 0), 
F , F{ 1), F( 2) 'STCSff CRt^It CR^lt fR*fET I 

R*TRR: F(x) = y/l — x E R ^ifa 'Q c<P<l®l *lfa 1 — x>0^Tl>x x < 1 

Tjmfe CSft F = {x:xER*FRx<1} 








'STOJRTi. <?|5 « 


F(-3) = y/l - (-3) = v/4 = 2 
F(0) = vT^o = VT = 1 


= V 1_ 2 = 


F(l) = vT^l = 0 

F(2) c^it 2 £ CF i 


I'ic&’Si C^H «H? 'RS i 


V- 

— ) —■ 
1—>— 

r 1 ^ 

- 2 

| | 

5-Lj4 


11 

' 1 1 
2 - 

ui 

(V 

11 

1 

- > - 


sJ 

U— 

\r9 ) 

1 1 

i g 

r?y 



r-> —\ 

rly 


\ 2 

- > - 

^4 / 


*t) / : x -> 4x + 2 Rfa <35ft5R D = {-1,3,5} l GJW 

C 5 ^ l 

*t) 8R^3 S '®lRi«p| ‘'’faf'st's '*Ft?*R ^5t 1 

GSft S'® GW S fa# W, OT*I1PT A = {-2, -1,0,1,2} I 

(i) S = {(x, y) : x 6 A, y 6 A x + y = 1} 

(^) S = {(x, y) : x e A, y £ A x — y = 1} 

('O) S = {(x, y) : x G A, y £ A y = x 2 } 

(8) S = {(x, y) : x e A, y € A y 2 = x} 

R) F(x) =2x-lW ^SRJ 

(i) F(—2), F(0), F(2) fa# ^ l 

(*) F fa# a e R1 

(vS) F(x) = 5 5.0*1 x fa# I 

(8) F(x) = y 50*1 x fa# W, y & R l 


^Ft?*R (One-One Function) 

Rous c5j#m / <pk*ki« ^5|%»r fo* rrrr siFoR«f R#t 1%^ 






Scp\s<7 


^br 


A f B 



5?®t io (45*-45* 5 5 1?“t5). 5f5 CT55 5*t?*R / ©l%5 45 CS1E5TC551%5 f$5 55F55 

slfvbRsf '3^ff 1$5 "^5, ^C5 Jm-fcu* 45S-45* (one-one) ^Fl?*t5 551 55 1 ©1$fK 
Xx, x 2 € C®15 / 45? Xi ± x 2 ^5 f{x i) ■£ f{x 2 ) I 

$5155 5?®t C«tC5> C5*lt 515, 45# 5>f?*t5 / : A —» B 45>-45> '?pT?*t5 5£5, 5f5 © C^5«T 
5f5 f{x i) = f(x 2 ) 5£5 xi = x 2 55 C551E5 xi,x 2 G A 1 

$5155*1 ©o. /(x) = 3x + 5, x € R 5 s t?*t5fT> 45*-45* 5 s t?*t5? 


5*11515: 5£5 5>f5 a,b G R 45? /(a) = f{b ) 1 
3a + 5 = 36 + 5 5t, 3a = 36 5t, a = b 1 
^55t? / 5 5 t?*t5fi> 45»-45» l 

$5155*1 ©J. C55T© (3, F : R —> R, F{x) = x 2 5 5 1?*t5fi> 45^-45* 55 1 


551515: X\ = — 1, x 2 = 1 f5C5 C5f*1 C5, Xi G (?5l5 F, x 2 G £®t4 F 45? X\^ x 2 \ 
f5*g F(xi) = F(- 1) = (-1) 2 = 1, F{x 2 ) = F{ 1) = (l) 2 = 11 
F(x 1 ) = F(x 2 ), :. F 45^-45* 551 
I5$5J: C55C51 '*5?*tC55left's «T55 5 5 T?*!5 51© 5^ 51C5 1 


$5155*1 ©5. f{x) = -x^25f i f$^1?'»lC55^5ll5*f5 55: 

55) /(5) X ~ 2 *0 f-\2) 

f(x) = — t;.^ 2 


x — 2 


••• /(5) = 


5 - 5 - I 2 

5-2 “ 3 “ 3 


5) 5f5, a = /- 1 (2) ^515^1 /(a) = 2 
a 


= 2 


a = 2a — 4 


a — 2 

r 1 (2) = 4 

$5l55*1 ©©. f(x) = 3x + l, 0 < x < 2 


a = 4 








WOtTT <7|T> 'Q 




^ 5 ) f I 

*0 (FKhQ OT f 4^-4^ I 

*t) / _1 f^f?I v£T^ / 'Q / _1 i£T?f I 

^) /(x) = 3x + 1, 0 < x < 2 ^7© *H$ slt^o f^pST (0,1) ^ (2,7) 

.*. <^/:fl={y:l<y<7} 

*1) t<JC^g SlG'©^ y E R ^ ®r*D x E {0 < x < 2} ^ ^W5f y OT^Icil ^c<jc^ 1 

^©<TR / t£RT-i£W TFK»Fr I 

5 t) *rf^, 2/ = /(x), ^ ^ ^CT5f I 

__ 1 Y 

'©t^T, y — 3x + 1 => x = -(y — 1) ^ 7 

C^lBwi OT*llc*lt 3.C<JG^ 1 6 

^Fts^t-T / _1 : y — > x OT*fft7T, x = -(y — 1) 5 

^ 4 

^t, / _1 : y —> -(y — 1) ^ fi>Wl (FNIc*ll 1 

l 

y t£f?T x ^*1*? <PW *tl^, f~ 1 :x-*-(x-l) 2 

o ^ 

/- 1 CM y = i(x- 1), 1 < X < 7 

Rt.iK.^1 0 

a ilPw (Onto Function) 

fro? ^R“R / 4<J ^*fa?T (7^ A = (1, 2, 3} B = (5,7,9} fiWHl <!# (TNlOT 
l->5, 2 -> 7 W 3 -)• 9^fk B OT^^^^MFRT Slf^fwi 

<pkHic.<p JilfT^ ^It ^ i 

A B 

* 

* 

+ 

RS^t H (^llPfo ^l?*R). '*i s TS?*t»T f : A -> B (& ^ilR<P (onto function) 

b e B (*RT ^IJ ae A *it'S?It *TRT CT*T f(a ) = 6^1 oj<fc B = 

C<TS? / i 

08. f : R -> R <£Rt g : R -> R Tj^ f(x) = x + 5 <*TO 

<7(2;) = x — 5 ^aalRjvo ^3, 'ow (FRf'Q CT, / «SRT R’lD'o ^l<**H g I 
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1 2 3 4 5 6 7X 






\5o 

■5WWT: / <£&-<£&, 

/(xi) = /(x 2 ) ^iFT x x + 5 = x 2 + 5 ^T, Xi = x 2 I 

^ftfw, «H=n 

y = /(x) ^C°1 x-|-5 = y'^t ) x = y — 5€i?i 
ft*#® ■jpr?*^ /- 1 fiuviH i 

/ _1 (x) = y RC«1 /(y) = x ^T, y + 5 = x ^T, y = x — 5 

«ll<lln, / _1 (x) — x — 5 — g(x) 

f- 1 'S g C®tC5H ^GTTRT /- 1 = g 


Rww f _1 1^% W, *lf*T fiu*lh "5TT l 

Q 9t* 

(i) f(x) = ^~, x*l w f(x) = ^, x±2 


(«) /: 


«l) /(ar) 


x — 1 
2x + 3 ,1 

*2^1' ^2 
4x — 9 


x — 2 


x ^ 2 <4<J CW /- 1 fiwH ^ W 


(i) Z -1 !- 1 ) ^ / -1 (1) 

(^) x <^Rf *m ^*T C*I*T 4/ _1 (x) = x 

9f) TFR*R /(#) =-, x 7^ 1 *rf*T / _1 Ru*il*i ^ ^G<1 

X X 

(i) /- 1 (3)1^r**i 

(5.) / _1 (p) = Arp, p A: Sfaff ^?T i 

SlffsFF C^C2f 2t*i® F R*Tf ^5t ^Tl F ^PtS?*t^r 

v5rI<i <.vsk»i«i C3& f^f?T '^, 4^ y -'*T^ 5 ' f^Tf 

(i) F = {(x, y) E R 2 : y = x} fc) F = {(x, y) E R 2 : y = x 2 } 

(o) F = {(x, y) e R 2 :y 2 = x} (8) F = {(x, y) e R 2 : y = y/ x} 

«) / : {-2,-1,0,1,2} -> {-8,-1,0,1,8} ^*1=# /(x) = x 3 TOT 

3 Ts'88|Rl's ^ W%3 (?I, f t£Rr-(£W ->llR<P l 

®) / : {1,2,3,4} -» R *lt /(x) = 2x + 1 I OT^tQ OT, 

/ Tj 5 t?*t I T R 5 *^ JllR^P '^PT?'* , t»T *RT i 






C^ffr 'Q 




'Q ^Rfi>ar 

c®r#ar ^pit '*pk ,, ftR?r etjlfvi^ ^WRR i y = f(x) <?Rf®aj «i*k*r wr o 
*i?p*r c^t *r >i<wM«it xox' iw yor' crsth^i o xox' ® 

<fR? YOY' (& y <1*11 "5$ i 

y = f(x) ’¥t° > l(. r l , fl 'a|>»p(.»ltl RMJ a < x < b <U«%® RT*ft»T W ^ 1 x ^f%T 

y ^RR^cRR^m gp^® <p*w> ^ i w®:*r '®tf«R j R rrf> xy 

^i)\ 8 t«i ’RPR ^fic® ^ i git*® •>i'Si®iwRt WRT <i^ j w^lt 'WRIT y — f (x) 

<pk"lc.*i<i ^Rf®3j ^m\ rr i •rr- 5 t*r (23% 5 iRt'o c?Rf®3r *iHw gtRfw ^trr gRR <poi 
i 4RTR, R?Pft#PF (Linear) ^R, %T® (Quadratic) 4R? <^R% 

®PRR «dc®ili>*il RRT ^«ic^ i 

RRRfelf^R* *Pk - H 

R^SPR <*RRftR*t^ s t' 3 Flt f(x) = mx + b CTRftR, m <3RS b RP®R RR]t I 4R 
(pRfsaj ifRsfi, C3RT RR UM ^CRT m <*R? y '=I(/ 3 P <1 C^R 5 b l 

s#m = 3 4R?6 = 2 '®RCR 
■*pk»p# r!®r f(x) = 3x + 2 

Rpft® ^Fk*R x 'Q y (SRT Rs^^f RsfSf^J 
■siR Rt'QRtRR: 


.-. R s k*Rfi>R C*R RtPf CRtRt i 

%ho R*k“R (Quadratic Function) 

%IF® R 5 t?*R ?.c®il 4 <pI 1> ^Fk*R Rt y = ax 2 + bx + c *i5R»iH RRT Rpft® C*RtR a , b 
'Q c RP®R RRjt iiR? o 7 ^ 0 i 2 RS o=l, b — —4, c = —1 1 'sRc c l 

y = ax 2 + bx + c (& OTRT RR y = x 2 — Ax — 1 1 Rf®fe R s t?*R ^C® x 'S y i£R R?fs 8 > RR 
“PthSTTr RR Rf RcbS RR%® (FRtlR I 


X 

-2 

-1 

0 

1 

2 

y 

-4 

-1 

2 

5 

8 










X 

x 2 — 4x — 1 

y 

-1 

(-1)2-4 ( —!)-! 

4 

0 

i —1 

1 

0 s 

1 

CM 

g 

-1 

l 

(l) 2 - 4(1) - 1 

-4 

2 

(2) 2 - 4(2) - 1 

-5 

3 

(3) 2 - 4(3) - 1 

-4 

4 

(4) 2 - 4(4) - 1 

-1 

5 

(5) 2 - 4(5) - 1 

4 



Rail's c^ifsar i ^ RnI'o '*pt?*t j r »sr?r 7 H s Jl^ c t M*t% i 

■^) c^Risft «ll<pl«Kl I 

1 4) C 5 Mfi>3ifi>*r y 's>i( 1 '*ps ji^|*'o?iI«i C^*IT y '®l**P Si!'o J il>i) R*^ ’It'SlTf <ilc<i i 

*t) R*jw> 'SJH *$£(^ i 




C*I p, q'Q r <£T?? r + 0 R 4 5 = {(a;, y) : (x - p) 2 + (y - qf = r 2 } 
^<pfi> , *Ifa C<Pttj (p, g) ifR^ r (•T^ 5 T-' c f >t f 5 T GflR^ 9 lf*R> Ij^Rj) i 

(p , q) R^ ■ p ll'a>1 «PW ^ R^W C<PC9 <PW r R«l ^3 'sp^sif <k<i 

■*tl^3?it ^n?r i 

’sp'o^T: CT (TH* ^ 'W ! 1? ’flu's’t 1 *^ "^Tt 

2iR>^% R**j ^t 5 tC®f *||'o*i <K3 ^%T5t^ i£f ^ Rtj C*)N <P^I, flic's 
c=t*iRm< 5 *ra»r ^5 »<ID«i'oIm '^rt?r i R 55 ^ ct c=T*tfM ^s, ^ >shj ^svflsr «imis 
<ps<.®i ^tW ^®f 'Q ^5T R*ffa C*fc3l$ 'oj-qory-j wf -$m i 

©£. S = {(x,y) \ x 2 + y 2 = 16} 

^ool? S <*f?T C^WRiil "^5, x 2 + y 2 — 4 2 fc'PW (0,0) i*RS OWR r — 4 l 
S liRT C«T#ar Rd <7NtWt ‘55?Tf: 
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■^IW: 


?0 SttfsFF cwm snre >|vil<M c t y <& rc $3 ^*t £t^H <RT l 

1/ 

1 

to 

II 

1 

Gn 

(0 y — 5 = —2(x + 1) 

A 

(«) y-2 = -(x + 3) 

(8) »-5 = -(x-3) 

! *t) 


T— 1 

1 

CO 

II 

✓? 

W X + J^ = 3 

(\5) x 2 + y 2 = 9 

( 8 ) 2/ = + 1 




Wa?It «iIg^ / : x —> 


2x — 1 
2x + 3 


*) / -o 



^VD? 


R*«i| vst I 

*t) 2/- 1 (x) =x^x 




2.r — 1 2.r — 1 

^) — I^Bflt?/(x) = —— l 

zj; + o zar + a 



*0 = 
^fr-«, 5®«<i *t1*te, s^r-jo'sr @f1*i‘ 


5 

7 







2x + 3 = 0 WfK X = — - ^C«1, *Pk*Hf5 ^PTv^tfW ^ | 

... J* ^5aRcBHr/ = ii\(-5\i 


*#, Xi € CVb|V| f i£)^ # 2 € / 

/1/ . 2xi — 1 , 2x 2 — 1 

■'■ /(l ' ) = ^+3 W/fe) =^T3 

/(^l) = f{ x 2 ) 'Q 

2xi — 1 2x2 — 1 ^ 2rri — 1 ! 

2xi + 3 2x 2 + 3 ’ 2xi + 3 ! 

^ 2xi — 1 — 2xi — 3 2x2 — 1 — 2x 2 — 3 

2xi -\- 3 2x2 H - 3 

^7 7 y -T - ^ = 7 y -^7 2^1 + 3 = 2x 2 + 3 

2xi ~b 3 2x2 + 3 

^T, 2xi = 2x2 xi = X 2 ^1 

.-. Tjsfs^H 1 

_ ___ . 2x — 1 _. ., x 2 


2x 2 — 1 
2x2 -I- 3 


*t) CffSUT / : 


2x — 1 _... 2x — 1 

---, fix ) = --- 

2x + 3 A w 2x + 3 


f{x) =y :. x = f 1 (y) 


4^, /(x) 


2x — 1 


%y = 


2x — 1 


" v ' 2x + 3 " 2x + 3 

^T, 2 xy + 3y — 2x — 1 ^t, 2 xy — 2x — —3 y — 1 

% -2®(1 -y) = -(1 + 3 y) 
z* _ _ 1 + 3 v 


■^t, X = 


2(1 -y) 


^ ^ = 2(1-l) X = * ^ 

% / _1 (x) = - 1 + 3X . [5®W 

-L XI 


2/“ 1 (x) = 


1 + 3x 


% x = 1 + — [-.- 2/ x (x) = x] 

1 — x 

1 + 3x = x — x 2 ^T, x 2 + 3x — x + 1 = 0 

^t, x 2 + 2x + 1 = 0 ^T, (x + l) 2 = 0 







'STOJRTi. <?|5 « 


Off 


^T, x + 1 = 0 ^t, a; = — 1 

.-. 'S)t I T x = — 1 

i. {(2,2), (4,2), (2,10), (7,7)} wlHUM CStoH <?rt? 

*) {2,4,5,7} *0 {2,2,10,7} 

D {2,4,10,7} *0 {2,4,7} 

K S = {(x,y) : x £ A, y £ A <SNl y = x 2 } 4<T? A = {-2,-1,0,1,2} ft®* 
c^hlS S «nrMni 

(2,4) *0 (-2,4) 

*0 (-1,1) *) (1,-1) 

o. ^ S = {(1,4), (2,1), (3,0), (4,1), (5,4)} ^ W, 

(i) S «UrUM C?T8? {4,1,0} 

( a) s «hum s~ 1 = {(4,1), (1,2), (0,3), (1,4), (4,5)} 

(in) S 

c<ph(u ^f^ 5 ? 

^) i 'Q ii ’Sf) ii 'Q in *1) i 'Q in 

8. F(x) = \Jx — 1 ^ 'ow F(10) = < P V ®? 

^) 9 ^) 3 n) -3 

<t. S = {(®, y) : x 2 + y 2 - 25 = 0 x > 0} ^T, 

(i) «|siiiIS '^l s T?? e f»T *nr i 
(a) <?T#3r i 

(in) x '5r#^ 9ff4^ i 

PitMi whfiJ 

i, ii *t) i, in *t) ii, in 

'b. F(x) = yfx — 1 = 5 x <4RT "Sit 1 ? ^o? 

■^) 5 *0 24 *t) 25 

F(x) — yfx — 1 CVb|c»)*1 Rcm G<PHfi>? 

^) C®w F = {x e R : X f 1} *f) C®nr F = {x e R : x > 1} 

«0 C®m F = {x G R : x < 1} ^) C®tsf F = {x £ R : x > 1} 


^f) i, ii 'Q in 

^0 Vio 

■*0 i, ii 'S Hi 

*1) 26 



Scp\s<7 


be. ( i ) S WW^PIfa IvsIWM, OTR 'S l^tf^s t^TT WI 

(ii) S 5 _1 'SfW’JP'lt *PlHH f%*It ^t ^RT I 

(in) TPt?^^5]t (£RS-t£|^ f^Ht WI 

^) 5 = {(1,5), (2,10), (3,15), (4,20)} 

"O S = {(-3,8), (-2,3), (-1,0), (0, -1), (1,0), (2,3), (3,8)} 

"> ^ = { (|.o) , (1,1), (1,-1), (|.2) , (|, - 2 ) } 

^ S = {(-3, -3), (-1, -1), (0,0), (1,1), (3,3)} 

*) 5 = {( 2 , 1 ), ( 2 , 2 ), ( 2 , 3 )} 
c5. F(x ) = s/x — 1 '*Ffs*1(. r 1*! ®t r 1J 

^) F(l), F(5) F(10) fafa ^ 1 

«l) F(a 2 + 1) fa# TO PN1CT a € F 1 
*f) F(x) = 5 RC«i, x fa# TO' 1 
^f) F(x ) = y x fa# TO’ PfatPT y > 0 l 

10. F : R—> R, F(x) = x 3 TO"IW?T 

^) C®N F 4^? PIS! F fa# TO 1 *f) PNlfl PI, F TOTO 1 

*t) F~ l fa# TO l ^) PNlQ PI, F~ l TOTO l 

11. ^) / : F ->• R TO# *lt /(®) = ax + b;a,b E R TOt ^R^lfao 

PT%3 PI, / 4^-4^ TO? ^Itfw l 

«l) / : [0,1] -> [0,1] TO 1 *!*# f(x) = Vl-x 2 TOT TOT, PfTO PI, / 

TO*-TO* TO? ?nf# 1 

i*. ^) TO/: F^ FTO?^ : F ^ FTOTOTO/(x) = x 3 +5 TO?5(x) = (z-5)i 

TOT ^R'salRl'o TO, '©CT Plait'S PI, g = / _1 1 

«i) TO / : R ->• R TOTOfa f(x) = 5x - 4 TOT TOBlfTO TO, TOT, y = / _1 (x) 
fa#TOi 

i«. 5 PlTOsi «i'wp»i TO TO? «isfTO '*Ptv?*f5T froT ^st PNf^ai fa# TO 1 

^) 5= {(x,y) : 2x-y + 5 = 0} *t) S = {(x,y) : x + y = 1} 

*0 S = {(x,y) : 3x + y = 4} ^1) S = {(x,y) : x =-2} 

i8. s TOETO PlTO^I 'qwp^i TO TO? «isfilf!> faTO fa# TO 1 





WOtTT <7|T> 'Q 


5 = {(x,y) : x 2 + y 2 = 25} *0 S = {(x,y) : x 2 + y = 9} 

J(fr. WQTTf F(a;) = 2x — 11 

F{x + 1) F (iRrsiH^r^ri 

^f) F(x) ^K*hfiS 1>t x,y E i? I 

*t) F(x) = y ^ y <*l?r ' 5 TR ^?r 

y = 2x — 1 C^tlw I 

x ~ 3 

f : R^> R'SF&g : R^> R / (x) = 3x+3 ^ y(x) = ——- 

o 

^t?it ^RwiRlvo i 

^) p _1 (—3) i*RT '5ft»T I 

«l) f{x) I^Ht ^ l 

«t) <7f%3 CT, 3 = Z " 1 1 
i*l. (Ti'STlt 'o)k^ l /(a:) = yfx ~^4 l 
^) /(x) liRT C'sIW'l l 

*1) /(x) 4<F-4<F W i 

*t) / _1 (x) '*Ft?*R R»*il *113,1 mi 1»M?F <P31 





(Algebraic Expression) 

^rsraT **1^5^ i 

s|'s|<pc,<p +, -, x, -=-,Pw?s t«iwltil t£)^tf^c<r>-fi j iIrI(.<i)' 5Tsf<R'»k<i 

' 3 T?^ <P-sic®i CT •ilpi PoPto sf€k^ ^R> ^?T, ?l®r^H^<P *TtPt (algebraic 

expression) ?lPf ^=11 ^ I CW, 2x, 2x + 3 ay, 6.x + 4 y 2 + a + \Jz ^oflfw 

Qf'sfiS'^ i£f^ i£)<j>n5 3ta»tlP)l's<p <|Pl l 
4 ^r*ot¥ c*tui Pm%r - 

► ^If«llt <P<U.'D 

► ->ikl(.<u ^ &®n>RPl£ ^jNjt <p<iw *lfaw i 

► ^t% ^ 'Q ^m^ur 9 tm^i 

► ^mc»m 'Q mm ^ »t ^?r 

► WillaFF TlPf, Ell'sJii) ^|f*f i£T^? 3^ng>l»i<p ^iPf ^Jt^lJf ‘PiK.'s 9 II?IC < 51 

► J1^»||12)<p ^iPf, Ell'S->1*) lIlPl '5^-^la|<p sflpfa' ^*ttW < P'SC'S *|ls<.<] I 

► «Tft°'*t^ ^|t?pRS '»?|T°'<?'t EWt <PSC'S I 

QTffi Efft^ (£|^|f^ WOPPpS C^Tf *R«tJT C*IM»IMI W PlffPt 

^CfT, '5C4' E|\sl<plu(.<p '55RJ ^®Tt ^?T <4^? (.-'luftw ^ C'slW'1 ^®!t I El'sWfiS 
PPnJ ;y R'*llT Pori <41^ i C^lCTt «il(. e ili> r iN '5®R S <*RT »Imi 

t^wlc'tl "sit 1 ? sj^f <p , sK.'s 1 R 5 *'} ^<pR ^c<ps "5JH c^loil «)lt 5 ili> r il<i PPn> ^llw 1 
^ 9 t% * 130*1 fi %r?nftP*p ^iPt 1 pipit's iii^|f^> ’ > |pf 

d«im>s ^ 'Q ipw<| ^ 1 





^ '^ 9 t% 

^(/i <pR, a; (i) a , (zi) ax+b, (m) ax 2 +bx+c, (iv) ax 3 +bx 2 +cx+d 

$>®j|R ^R s lm slPlw* x C^ltW, a, 6, c, d ^>jlR i 

a; t>«ic<p^ cx p ^l<^lw<l "^T, OT*fft/T c ^<pR x-<lRR> RRR5 ^T^lJf (*It '^Fff'8 

<5 1t£3‘) t£T3s p ^PNi'*n s i p '^Ml ^C®T *M& ^ c ^ c '^J ^C®T 

3llc<P i wlc*il *t*? cx p ^ c x p ^R?t (coefficient) 

p C^ *iuw (degree) <i°il ^ i wlwl ^l^rfe® * 11*1 5 tR&*iM(.<p 

'siM ^«Tf ^ i *tR& '^N^s 'S , yll 9 lw?r ’splj 

4<R 0 ^11^ wfK, fr^qffio ’IlfiJw ^ff ^ i C^T, 2x 6 — 3x 5 — x 4 + 2x — 5, x 
^*1^, '*TRT ' 5 TtWf 6, '55lJ 9 t T r 2x 6 , 'splJ 2 —5 i a ^ 0 Rt«i, 

(i) ^tait 0, (ii) ' 5 JM 1, (Hi) ^1^1 2 (it>) ' 5 Tt^t 

3 I C<lt<pl</ll (a ^ 0) 2(W C<lC<P 1 C»iI 0 (a = ax° Rww) I 0 

^R*blf5c<P "^Rj Rc<U>*ll wr ^ ^ "^Rj ^^Iv'aslR^s *J^t ^ l 

x i>®u<P3 ^*I^g<p x *i\o£><\ , 5*lj*R c^lw ^ <pw 

5p *R *Pfa») ^*faf ^ i v qln*f (standard form) ^®Tf ^ i 

<H<i^lc3*i ^R*1t$f x t>«ic<p^ ^n)c<p P(x), Q(^) ^®JlR Si'sta <P*i ^T i CWT, 

P(x) = 2x 2 + 7x + 5 i 1 P(x) Sj^slw x ^ ^lc*i^ R^I Rci^ <PC<11 

P(x) x ^R^o® c<plcil RRf5 ^iv^lTf a ' 5 rR <9 fl > sTit ^it?r, 

P(a) ^1w ^t ^ i 

i. ■*# P(x) = 3x 3 + 2x 2 - 7x + 8 ^T, W P(2), P(-2) ^ P <*RT 
^ft^r f^?r ^?n 


stirs ^*1%® x ^ < #^s 2, -2, - ‘#0 ’fit, 

2 

P(2) = 3(2 3 ) + 2(2 2 ) - 7(2) + 8 = 26 
P(- 2) = 3(—2) 3 + 2(—2) 2 - 7(—2) + 8 = 6 



i>®u,<p5i <q^Hnl 

Pic.t>fi x 'Q y b^c^fi «I«fh ^ &®ic<p?i '^’t^t i 


2x + 3y — 1 

x 2 — 4 xy + y 2 — 5x + 7y + 1 
8x 3 + ?/ 3 + 10x 2 y + 6 xy 1 — 6x + 2 



So 




cx p y q ^l<MW<1 C*Blt<7T c ^Bt (^W) 

^ g "'Jff^Tv^lJt i cx p 7/ 9 ^f c x p y q <*RT p + g ^ 

'STtSlT I ?lf?(& ^hlc<p ^ I ‘ 

P^I/JWR® £|v©l<p ^f&vo <p$1 ^ I C^fSR, P(:c,?/) = 8:r 3 + y 3 — 4x 2 + 7xy + 2y — 5 
'SIM 3 P(l,0) = 8- 4- 5 =-li 


R>*i t>®ic^ 

x,y ^ z t>«1C^^ ^t^t^Tt cx p y q z r l C^KfaT c (SJW) 

p , <?, r ^ap^NI^ *fff ^T\*Bt i p + q + r C^ ^ 9 fat?T ^1^1 SI^RF© 

^^rlfiNr 'SJlSTf ^®Tf ^ i P{x , y, 2:) Si'SW 

<P^1 ^?T 1 w*M, P(a:, y, z) = a: 3 + y 3 + z 3 — ^f 9 !^ ^t^l 3 

P(l, 1, -2) = 1 + 1-8 + 6 = 01 


^5f: 


^) Rct><i c<ph(u ^ 9 t% f^f?r 

(i) 2r> (0 7-3a 2 

2 

(8) a + - (<t) 5x 2 - 2 xy + 3 y 2 

a 6 — a 


(*0 c 2 + - — 3 (V) 3 y/n — 4 

C K 

(io) 3x - (2 y + 4z) (ii) - + 2y 

x 


*1) Rcm W^t^c^lGv® 'Q >IMI 1^f?f ^*i: 

(i) x 2 + lOx + 5 GO 3a+ 26 

(8) 2m 2 n — mn 2 (G) 7a + 6 — 2 


(vs) x 3 + x 2 
Ob) 6a+ 36 

(2s) 2x(x 2 + 3y) 

(i^O \ x ~ 2 y 

(vs) 4 xyz 
('&) 6a 2 6 2 c 2 


*0 Rom ^ 9 i*rbj i G®’il<i 2l<.'®j<pfik<p 

(0 x wot vsrM" '«il^ > l(.<i (3^ x & 5 ic. < P'S ^ 

'srtait, f«U « ip fa# ^ i 

(ii) y D®'IC, < PS «ll < plc , fl #*Tt «P<I y D^G^O ^ 

^m, j i^i‘ 'Q ^ i 

(i) 3.x 2 — y 2 + x — 3 (+) x 2 — x 6 + x 4 — 3 

(vs) 5 x 2 y — Ax i y i — 2 (8) x I 2x 2 + 3x 3 + 6 

(<f) 3 x 3 y + 2 xyz — x 4 

^) ^ P{x) = 2x 2 + 3 P{ 5), P(6), P (|) ^ ^ l 









<.<iM<p«n, tolt*RM tt'RW 3T5PT5RI -^JI ^f& -^>9|%r 
■^1^ ^s's ^rhs w *iira i (?tsr x 3 ^Rrt x (s$ M*t <Mc <y i M*r*p«i ^ x~ 2 *rat ^?r 
^^ i x (& *TC?rtoT (.^ic.'spwi '»M<P e n 0 ar^fi>i 

*. (x 2 + 2) <?F (x + 1) t'f W? 

( x 2 + 2) 4^? (x + 1) '^”1^ ^f5?T ^’•l < P ff l (x 2 + 2)(x + 1) = x 3 + x 2 + 2x + 2 
4<Ffr> 'sflSiT 2 + 1 = 3 "spU 1x1 = 11 

«. (x 2 + 1)(x- 6)C^ 2x 2 + 3^M^<!M^M*Rl s 5TW? 

^'SlWP(i) = (x 2 + l)(x - 6) = x 3 - 6x 2 + x- 6 ^"SIW 3 11 

«tspp Q(x) = 2x 2 + 3 ^ "snarr 2 apre ^ wt 21 

P(x) C$ Q{x) to M*t «W^T F(x) = -x - 3 4<rs> R{x) = -- + 31 

MESrt, «l^p5T F(x) *Tt?T ■snait 3 - 2 = 1 f?|J ^ I I 

2 

<n*o<u: ij^fU ‘^ c 1 <p° r i *Q aital 'Q ^p|j iw ;> 3 j s r*JLc.®il , i's) i 

^) X D'K/PS ^5*1% P(x) Q(x) ^ ^®|*pei F(x) = P(x)Q(x) '^’1^1' 

^ "5IM = P(x) 'sm + Q(x) <£T5 'SIM <*R? 


wt = P(x) are ^RTf x g(x) anr ^pu wt 

«l) X WOT P(x) Q(x) to +3C®1 ^ R(x) 

RU '©lRC.01 


P(x) 

Q{x) 


R(x) a|?r -sm = P(x) ar?r siMI — Q(x) ^Rf 'siM 


’ Q(x) «J*W 


P(x) ^ Q( x ) x ^ Q( x ) ^ < P(x) ^ 

Q(x) ^Ht P(x) F(^) 'Q ^5N^*t^ /?(x) ^It^QTJt ^TfTT, 

^) F(x) 'Q ,R(a;) x &®ic<p^ 

^) F(rc) ^^Itait = P(z) - Q(rc) ^^IW, 

^f) R( x ) = 0 R(x) >IlaiT < Q(x) ^ 

^) x i£|^ \sr*ij P(x) = F(x)Q(x) + R(x) i 
^Rt-'b, 'Sdo'o^ #^0, W-io’ST GStf*T 



8 * 




x «MJ ax + b = px + q vs>W x = 0 'Q x = 1 ^PlCSJ *f!^, b = q 
a + b = p + q 7 ^ OT^tt ^Tt?T C*T, a = p, b = q 

«l) ^ *H>®1 x ^ ^IJ ax 2 + bx + c = px 2 + qx + r '©M x = 0, x = 1 'Q 
x = — 1 <lPlC<J *11^, c = r, a + 6 + c = p + ^ + r a — b-\-c = p — q + r'tf 
OT*It ^TRl C^, a = p, b = q, c = r I 

*t) OT^IT C*l, *lfit ^*T x <*RT ^*13 aox n + aix n_1 + a 2 x n_2 + * ■ • + 

a n _ix + a n = p 0 x n + pix n_1 + p 2 x n_2 + • * • + p n -i£ + Pn ^Sf, a 0 = 
POj <^1 = Plj * * * ? &n—1 — Pn —lj — Pn 
*w>®l vS'ssj x ' 3 T 5 Tt*T i 

'sp^o^l: x MM n 'SflarRT ’^ <9 lnl<i ao (a ^Tfa-f©rwl), ai (a ^fH-^STTK) 

^ollf^ CTQTIt -^Rql'er*)^ I 

(Identity) 

P(x) 'Q Q(x) a; ^ *W'o|(.<P '0|C'»1 ^®It ^ ^ 

^5t ^ffUS W P(x) ee Q(x) <?T*lt l P(x) « Q(x) 

I = f5^5 f^ ^tt ^?n 7|t*fl^5tR 4 <Ft W4»*l^«* ^3f& %F*lf*tifa *Hf*l?T 

^stw 'TOt (identity) <!®lt ^T, ^ #*t sjM> WW<1 C®m ^ <£FR 

ObltfH'*® 'Slttfra’ ^tPf -S[H ^ I C*PR, x(x + 2) = x 2 + 2x, 

(x + y) 2 = x 2 + 2xy + y 2 '5'®^ '5TC8 f T i 

*MPH « ^ 9 t 9 tt¥ 

^ 'Ol^GC^.W ^ X '^ 9 t% Rw'll <PSl ^(."1 I gf^tCSf R (,<![>+ <pR I 

8 . ^ p( x ) = x 2 -5x + 6^I,WP(x) (x-4) ^ C'^'Q 

CT, P(4) 4<i ^TSTR i 

^IWT: P(x) (x - 4) tta TO ^ft i 

x — 4)x 2 — 5x + 6(x — 1 
x 2 — 4x 
—x + 6 
—x + 4 
2 

ifl^T 'BWPfc 2 i 


P(4) = 4 2 - 5(4) + 6 = 2, ^t?, P(4) ^ ^TsU^ l 







<t. *lf*T P(x) = ax 3 + bx + c P(x) £ — m OT^Q C*T, 

'5MC*fa P(m) ^1^1*11 

^Tsrfsft'T: P(x) x — m Ru>^ ^c^>l <pRl i 

£ — m)a£ 3 + bx + c(a£ 2 + am£ + am 2 + 6 

ax 3 — am£ 2 _ 

am£ 2 + bx + c 

amx 2 — am 2 £ _ 

(am 2 + 6)£ + c 
(am 2 + 6)£ — (am 2 + 6)m 
am 3 + bm + c 

= am 3 + bm + c i 

^t?T, P(m) = am 3 + 6m + c, ^^1° P(m) ^ ' 3 T s Tf»T i 

TS*tC3?T t£ft filfaeBlfiJ *H</^ tfRFlt *IW?IT I 

«ifawr ^ ^wu). ^ p(£) ^ a 

^/T P(x) OT x - a ^T W P(a) ^ I 

SfSTM: P(x) £ — a 'sN <^(.*1 0 W^IJ i 

W P ^ Q(x); >oKc»l, ^IC*RT ffiTOT, ^ 


P(£) = (£ — a)Q(^) + /2 

TO x — a ^ P(a) = 0 • Q(a) + P = R i 

P(£) £ - a ^Rlt W <^c<n P(a) i 

vShI^M 'b. P(x) = £ 3 - 8£ 2 + 6£ + 60 x + 2 W W ^?IOT, W ^? 


*l*ll*rt*T: £ + 2 = £ — (—2) = (x — a) a = —2, 

= p(—2) = (—2) 3 - 8(—2) 2 + 6(—2) + 60 = 8 i 
grf^f 2> 4ft v\l<P*(A 2||>ow|I 5'8 SWcf J(tQ i 

2jR>^ss| *lf*T P{x) ^ a^O ^?T, P(x) <& ax + 6 


<psc®i P 


(-9 


^C<1 I 


S. f*(x) = 36x 2 -to + 5Cf(2i-l)WW W W 


^TsrNI 5 ?: 


: ft?# ^MPW P (^ = 36 (^ - 8 (^ + 5 = 9 - 4 + 5 = 10 I 
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Scp\s<7 


tr. P(x) = 5# 3 + 6x 2 — ax + 6C^x — 2 'st 5 ! ^$c®i 6 

'©w a <£& ’ s fl*r t^f?r i 

P(x) (& x - 2 W ^*k.®i 

P(2) = 5(2) 3 + 6(2) 2 - o(2) + 6 = 40 + 24 - 2a + 6 = 70 - 2a I 

^t'FTfca, 70 - 2a = 6 ^t, 2a = 70 - 6 = 64 a = 32 i 

fcfffcjrt &. P(x) = x 3 + 5x 2 + 6x + 8 P(a?) <^x-a4^a;-6^RJt^t*t 

^TtW OWtW a ^ 6, '©w OT^Q C*T, a 2 + 6 2 + ab + 5a + 56 + 6 = 0 i 

RSTftR: P(x) W x — a ^c<i P(a) = a 3 + 5a 2 + 6a + 8, 

P(x) x - b ^Rft ^5W W*R ^ P( 6 ) = 6 3 + 56 2 + 66 + 8 i 
Vl-fllW, a 3 + 5a 2 + 6 a + 8 = 6 3 + 56 2 + 66 + 8 
^T, a 3 — 6 3 + 5(a 2 — b 2 ) + 6 (a — b) = 0 
^t, (ci — 6 )(< 2 2 + 6 2 + <26 + 5tt + 56 + 6 ) — 0 
.*. a 2 + 6 2 + ab + 5 a + 56 + 6 — 0, C^lC^Si a ^ b 

Sll^'asi vS (^ < s' J 1tW P(x) ^ P(a) = 0 ^>(.<1 

P(&) <*RT 4<pf5 x — a ^C<11 

gfoff: P(x) x - a W <RTC«T $*MRT ^Tlft = P(a), ^ 

SRs '“tv© «iyilS1 0 i WfK P(x) a? - a R'ol'eo i 

.*. x — a ^CtJ^ P(x) ^ ^*!tW i 

$Vllw tB*MIckw R v )3l v ® 

£|R)'S3i 8. x - a ^ P(x) ^*ftW P(a) = 0 1 

fiRR: x — a 7 P(x) ^*TtW, ^^1® Q(x) ^tt'STTf ^TR 

C*R P(a;) = (x — a)Q(x) i 

x = a ^PlW ^ OT, P(a) = (a - a)Q(a) = 0 ■ Q(a) = 0 l 

\SnK*M io. OT*+3 OT, P(a;) = ax 3 + 6x 2 + cx + d x — 1 ^*ttW ^(.<1 

^ 'Q C^R«T ^ a + 6 + c + d = 0^fi 

^c*i <pR, a + 6 + c + d = 0i 
^t^T, P(l) = a + 6 + c + d = 0 I 

x — 1, P(x) ^<pH 5 ^^ItW [^^ItW RR(^1J] I 







'*i*ulii 3WliF)R*p <iip| 


8fr 


^^1^ ^(.'i p(x ) ^ ^<pn> ^’itw x — 11 

^oc^, %s,*lhc.<p«i faifte ^•wiE'tEr *iklc.«u *n^;, 

P( 1) = 0 Wffc a + b + c + d = Oi 

acw<u: x- 1 *l»iN<P VI4N c,«iw>lt*ll 'S C^®T 

•'•hRj o^i 

ii. P(x) = ax 3 +6x 1 2 +cx+cZ ^<1% Wt*lM <$^*01, a ^0, d^O 

(£Rv x — r ^*1 drifts l (Fr , *lt'8 OT, 

^) r < 5^ ! «ljr ^5, 'sw r, d <*RT ^*llw i 

9f) r — - «|I<pIm £t<Plf*t^» Wf p, d <*RT ^,*ltW 'Q q, a *SRT 

Q 

^) ^*itW C^IW (FNt 'SflTT <7T, 

P(r) = ar 3 + br 2 + cr + d — 0 ^T, (ar 2 + br + c)r — —d 

(ar 2 + br + c), r 'G d SltvoJM^ ^R*lJT, r, d <£R ^*ttW I 

*0 C^tt ^ CT, 

P(r) = ar 3 + br 2 + cr + d = 0 



^T, ap 3 + bp 2 q + cpg 2 + dg 3 = 0.(1) 


(1) CPtffi 45> fhQTTt (a/? 2 + bpq + cq 2 )p = —dg 3 .(2) 

4RI (bp 2 + cpq + dg 2 )g = — ap 3 .(3) 

<4*R, ap 2 + bpq + eg 2 , bp 2 + cpq + dg 2 , p, g, d, a Si&'sjW^ I 

(2) C$(W *I1>Q?IT p, dg 3 4* 4^5 ^^ItW 4<R (3) ^Tlt ^T, 
g, ap 3 ^ ^*ltW l p 'Q g ^ ±1 ^5t wlt*ll ^*ttW l 

p, d ^ ^*ttW ^ g, a ^*ltW i 

^J: ^rU>« c t OT, ^*ttW ^MTWRT 

p(x ) <*r?r ^*rtw wtt p(r) p <p^i 

^tt^, C^ft^T, r ^ ^lw<l (r = ±1 ^T^) 5 '5^ 

^^ItW (5 = ±1 '*&) l 






8<b 




P{x) = x 3 -Qx 2 + llx - 6 

sjPfs ^*|% ^?^Jf <*T4? ^ = -6, ^ ^ = 11 

i£|*l*T r *lf^ ^ P{x) *^RT *lf*i x — r «)I<pIg33 '^’H'T'P $IIg<p, r 

^4*13^ -6 4® ^*ltW * fsk, ±1, ±2, ±3, ±6 C^?n 44# ^ i <*m r 4<T 4^ 
RRjsi »iIg*hi P(x) *15)’H ^f?r i 

P(l) = 1-6 + 11-6 = 0, .-. x - 1, P(x) 44 44# ^*lt*t4* l 
P(-l) = -1-6-11-6^0, .-. x + 1, P{x) «£RT fcVtt*W 44 i 
P{ 2) = 8 - 24 + 22 - 6 = 0, .-. x - 2, P(x) 44 44# ^*ltW I 
P(- 2) = -8 - 24 - 22 - 6 ^ 0, .-. x + 2, P(x) 44 ^ItW 44 l 
P(3) = 27 - 54 + 33 - 6 = 0, .-. x - 3, P(x) 44 44# fc**H*f* i 

CTC^g, P(x) f^4fi> 1 4t4t4 *H'S4t ^®4t“ p{x) 44 «RJ 

g<pIg»iI ^*1144* 4f4 *4lc<p vbg4 ^4<p 5,c<51 

.’. P(x) = k(x — l)(a; — 2) (a; — 3) C441E4 k iJ4^ I 

S's*r4£‘4 5 x 44 ■ i ic4l» xilc'os Rg^mI <PG3 C44T 414 C4, k = 11 

^54f?, P(x) = (x — l)(x — 2){x — 3) l 

5^4J: C44E4T 4f<# P{x) C¥ ^»nw 1433(44 4*4(4 sr*?tT3T (x - r) «IM>IM4 44# 
^,’ltW 444 P(x) C4* 44t4f4 (x - r) 4t4t ^5t«t 444 'SIW P(x) 44 
^»iR»uh P(x) <4* P{x) = (x — r)Q(x) <?n*lt ^mr I (Tf^ffaT Q(x) 4^*1514 'silaiT 
P{x) 44 4141 C4£4* 1 4*4 I 'a|'s<> 9 t4 Q(x) 44 ^*1144* #*f4 4>G4 ^TSt^ra" RG^ ^4 i 

i®. %5|^ e t 4*4: 18a; 3 + 15a: 2 - x - 2 i 

J 1»)hh: 4G*1 4#, P{x) = 18a: 3 + 15a: 2 — x — 2 l 

P{x) 44 $4 *14 -2 44 C# Ft = {1, -1, 2, -2} i 

P{x) ^ ^ 18 i£|? <?$ 

F 2 = {1, -1, 2, -2, 3, -3, 6, -6, 9, -9, 18, -18} l 
<fl«|sT P(o) RMMI I, C^IIW, a=^rGFi, s G F 2 i 
a = 1 ^ P(l) = 18 + 15 — 1 — 2^01 
a = -1 -^r, P(— 1) = -18 + 15 + 1 - 2 ^ 0 l 







.—1 ***(-!)-l 8 (-i) + l 5 (i) + i-2 =0. 

^s?T? X + - = ~(2x + 1) wfc (2x + 1), P{x) l 

2 2 

18a; 3 + 15a; 2 — x — 2 = 18a: 3 + 9a; 2 + 6a; 2 + 3a; — 4a; — 2 

= 9a: 2 (2a: + 1) + 3a:(2a; + 1) - 2(2a: + 1) = (2a: + l)(9a: 2 + 3rr — 2) l 
9a: 2 +3x—2 = 9a; 2 +6a;—3a;—2 — 3x(3a:+2) — l(3a;+2) = (3x+2)(3x— 1) l 
P{x) = (2x + l)(3x + 2)(3a; - 1) l 

i8. -3a: 2 - 2xy + 8 y 2 + llx - 8y - 6 fasW ^ l 

x 'Q Rtu ■ p 1t'QTTt —3a; 2 + llx — 6 i 

—3a; 2 + 11a; - 6 = (-3a; + 2)(a; - 3) WTO (3a: - 2)(-a: + 3).(1) 

C&m y G ^ 8y 2 -8y-6\ 

8y 2 - 8y - 6 = (4 y + 2)(2 y - 3) ^ (-4a/ - 2)(-2y + 3).(2) 

T&’Imw (1) G (2) <*RT ^’’Il'rP’Jts'llw <PW 2fW ^ItW ’’itGTTf <ll(.^, 'SM 

+2, -3 'SW -2, +3 ^53 «M*1& 4^3 ^5^1^ (?wf5 x ^ 

y I 

(—3a? + 4y + 2)(a? + 2y — 3) W^RT (3a? — Ay — 2 )(—x — 2?/+ 3) I 

^,*ttw (j\ ot>t w$ ^t^rat xy <*ra —3 -2+4-1 = —2 wrt 

3 • (-2) - 4 • (-1) = -2 ftf*R3T *t# 1 










A 

II 

to 

1 

00 

+ 5a: - 2 kU, W P(x ) CT 5 ^t?It 



wi 





(» 

X — 1 

W a: — 2 

(o) 

a? + 2 


(8) 

x + 3 

(<t) 2x — 1 

(*) 

2a;+ 1 






(» 

^tW: 4a; 3 — 7x + 

10, a: - 2 




(*) 

5a? 3 — liar 2 

- 3x + 4, ^St^: x + 1 




(«) 

'sl'su: 2y 3 — y 2 — 

y — 4, y + 3 




(8) 

2a? 3 + x 2 — 

18a? + 10, '»l'sr<P: 2a? + 1 








n) CT, 3x 3 - 4x 2 + 4x - 3 4TOfi> ^TOW (x - 1) I 

^0 2x 3 + x 2 + ax — 9 ^TOW x + 3 ^c«l a <*TO TO*T frof?T TO^ I 

$) OTTO'S OT, x 3 — 4x 2 + 4x — 3 ^TOfi> ^TOW x — 3 I 

1>) ^ P(x) = 2x 3 — 5x 2 + 7x — 8 ^?T, '©C^ P{x) CTO x — 2 TOTO 'TO’t TO^CpT (71 

tocto 'TO’tc*TO ^tootto *ikit«u to^ i 

^) C#8 TO, 4x 4 - 5x 3 + 5x - 4 <^*f% x + 1 4TO x - 1 TOPlW ^TOW i 
W) ^*ITOCTO RcsW" TOTO 

(i) x 3 + 2x 2 — 5x — 6 W x 3 + 4x 2 + x — 6 

(o) a 3 — a 2 — 10a — 8 (8) x 4 + 3x 3 + 5x 2 + 8x + 5 

(<t) —2x 2 + 6 y 2 + xy + 8x — 2y — 8 


JiaiTOftw '^5 9 t^l‘, stf^TO >s '^gs'-gsf^i <i|pt 

>l*TOlRlTO ^»t%: CTOtCTO £t£5JTO TO7TO TOTO 4TO^ ^T, *TCTO wilfsiTO <Jf<# 

(homogeneous polynomial) TOTf^fix 2 + 2xy + 5 y 2 TOf*tfi> x, y ^TO*H4TOf& 
v>l^^|Ql<P (^TOOT £ic^2>i<P *l(Wl TOTO 2) I 

ax 2 + 2/ixy + by 2 TOf*lfi> x, y ^ *wTORito TOf*f, OTTOOT, a, h : b 

TOiTOt i x, y , a, /i, b SlCVsJ^W ^*ITO R«Ml TOTO ^FT iflfiJ ^ WTO>1*H!*4 

2x 2 y + y 2 z + 9;z 2 x-5xyz^1^x, y , z t>®ic<P^ R>«i TOTO$ 
*i*nlRi<q> TOf*t*Tt i (4TOOT 2jc^)<p *ttfTO TOTO 3) i 

TOf*t (Symmetric Expression): ^TOtfaTO ^^ITO ^T^fTO© c<plc*il TOf*TO 

pictoimi ^ w *TO*r RRicii ^ TOftft ^mR^Ivd'© tocto, wr TOftfkro if 

(symmetric) TOPT ^TO ^ i 

a + b + c TOPlfi* a, b, c £tf^R TOf*t I TOl<H, a, 6, c 0*1 <P C<JG<pIgTO 

*TO*T Rf*TOG*J TOPtfi* 's^RTO^© TOCTO l 4 <p^©Ig<1, ab + be + ca TOf*tf& a, b, c 0®1C<P^ 
x 2 + y 2 + £ 2 + xy + yz + ;zx x, ?/, z Stf^TST ?lPf l 

2x 2 + 5xy + 6y 2 ^lRlf5 x 'Q y t>®l(.<p^ •TO, x 'Q y <*TO 49 l^ i9 TO 

RR^Cil 2y 2 + 5xt/ + 6x 2 fllPlt's ^lR<iIv©\© ^?T ^It ^tf^t i 

W-^R^p HlPf (Cyclic Expression): R>*ili5 '5^ ^R<iPiv© c<plc»il £f^TO Rv©k 

^5rs w»ii ^ w m&m ^Tt^r ?nPifl» ^ 

«|R<iF©>© TO ^©c<] TOf*lRc<p ^ f^T 4<pfi5 w-^tw TOf*t TO W 

Stf^TO TOf*t (cyclically symmetric expression) ^TO ^?T i ^TO^T TO^TO^T Rcd^ 

fro^ro w wtrot^ toto ^ TOf*rcro w-^fw TOf*f toit to^to i 








8b 



x 2 + y 2 + z 2 -\- xy + yz + zx ^TlPlf® 1 x , y, 2 

^ <#^S© y, y *iRi<l(.'s 2 2 t£f?T ^R<)C\© x ^TfaT ?lf*tfl> i£T^ 3||c<P l 

<f]<p^»|(,<l x 2 y + y 2 z + z 2 x ^lf*tf& x , y, 2 <4<pf5 W-^fw ^lf*t I 

£ 2 — 2/ 2 + ^ 2 ^ltf*lfi> W-^fW ?tf% *T?T, <pl*K ^'^0 x ^ y, y ^ 2 2 <^RT 

x ^iPtfS y 2 - ^ 2 + x 2 slfac'© ^R^fvSv© ^ ^ ^lf*t &$&$ i 

t>«ic<P^ £fc©i^ Stf^R ^lf*t W-3>fw 11%^ £fc©H> W^fw ^lf*t grf^R ^ I CTO, 
x 2 (y — 2 ) + y 2 (2 — x) + z 2 (x — y) ^lPtf5 W-^fa^P, t^g SlF©^ *f?I l ^t^f, 
x ^ y ^fPT <?$<& y 2 (x — 2 ) + x 2 (z — y) + 2 2 (y — x) '3lf*t *TN3Trt ^Tt?T W 

<5^1: x, y ?tf*tW F(x, y) 'aitolwKi x, y, 2 ? t>®lc<P3 ^tPlc<p 

F(x, y, 2 ) gi^fil^p ' 3 jlw <p<il ^ 1 

^tW: C*T, ^ + * + — '3tf*ffi> gjTvb-^i^ *TCT 1%^ o^R<p 1 

y z x 


w-^fw tew 

4 <J*t ^*tfW fitSW (3TOt ^-^Iroc^ 1 

w ^*ttw ^ 1 '*m \>*\w<\ ^%*\k mt 

^*ttW ^MIgd*! >il^lc<u ^*lh<P f^f?I <p^l ^ ulPlIS* 'G 

^^j|f5<p fcsjpt^Sj RmmI <pw ^*t*m ^M<p f^*f?T <P^I ^?T 1 

^ £t^TO®t Scsi^lJ (3, a, 6, c o«u<P3 

^) c<^tc*i1 '5 ^-^Pi<p (a — b ) ^*ltW ^c®i, (6 — c) (c — a) ^ ^1<P^ 

W-^fw ^^ffW ^c<i 1 

^t) i£)^i >8 ^ '5fl3It?r W-i^R<P fc(a + b + c) ^ 

&(a 2 + 6 2 + c 2 ) + m(ab + 6c + ca) C^tl^T H m 1 
S»>o<i i&^r-io'sr <3£tf®f 








*1) i*T5R ^?f (71, ^®T ^l1c-i<1 ' 5 Tt*T ^?J, 

^*t% *Rf *3^15^ ^Rp^Rr *wh rc<i i 

Snl^sH bc(b — c) + ca(c — a) + a6(a — 6) C^ Resist ^ I 

^RlWT: *1**# C^tlOTT i 

2W5T *Mf^: 6c(6 — c) + ca(c — a) + a6(a — 6) 

= 6c(6 — c) + c 2 a — ca 2 + a 2 b — ab 2 
— bc(b — c) + a 2 b — ca 2 — a6 2 + c 2 a 
= 6c(6 — c) + a 2 (6 — c) — a(6 2 — c 2 ) 

= bc(b — c) + a 2 (6 — c) — a(6 + c)(6 — c) 

= (6 — c){6c + a 2 — a(6 4- c)} 

= (6 — c){6c + a 2 — ab — ac } 

= (6 — c){6c — ab — ac + a 2 } 

= (6 — c){6(c — a) — a(c — a)} 

= (6 — c)(c — a) (6 — a) 

= —(a — 6) (6 — c)(c — a) 

£tW iflPlfSw a P(a) TOT a 6 (Frft OT, 

P(6) = bc(b - c) + c6(c - 6) + 6 2 (6 - 6) = 0 i 

'^©^ts 'oiyilSl (a — 6) 2pp5 ?Tlf*Rr ^)^f& i c*ic^g stW 

iflPlIS W-^tw ^iPf, (TT^g (6 — c) (c — a) 2f^s ^*ttW I 

SfiTQ f^T ^ fa# i£Ry ^*itW ^Tlt l 

^llc<p 'ST 4 ^^ ^c<i i 

6c(6 - c) + ca(c — a) + a6(a — b) = k(a — b)(b — c)(c — a) .(1) 

(TPtt^T k 4^# 3JWI a, 6, c ^ ^«T ’STtWT (1) WI 
(l)^4a = 0, 6 = 1, c = 2 *tlt, 

1 • 2(—1) = fc(-l)(-l)(2) .’. k = -1 

.*. 6c(6 — c) + ca(c — a) + ab(a — 6) = — (a — 6) (6 — c)(c — a) 

a 3 (6 - c) + 6 3 (c - a) + c 3 (a - 6) W ^*ltW RtSW I 

^l<t*T: 2RrS ^lf*lfi5c<p a ^5*^* P(a) RwmI a <*RT ^iR^c^s 6 <iRic?j ^11^, 

P(b) = 6 3 (6 - c) + 6 3 (c - 6) + c 3 (6 - 6) = 0 I ^llft (a - 6) 

£fW l ^lf*f (TTC^g (6 — c) 

(c - a) SPFS ^^ItW I Wllfsi^ ^tPt ^ 







(a — b)(b — c)(c — a) ^lf*f I ^p^ls ^*lh<pR 

W-^fw WH0W *Tlf*f Ar(a + 6 + c) (TT^tfaT A: IJW i 

.-. a 3 (6 — c) + 6 3 (c — a) + c 3 (a — 6) = fc(a — b)(b — c)(c — a)(a + 6 + c).(1) 

a, 6, c (i) ^vsji 

^5?TR (l)^4a = 0, 6=1, c = 2 *ti$, 

2 + 8(—1) = fc(—1)(—1)(2)(3) k = -11 

(l) 4 fc = -l ^nr *n^, 

a 3 (6 — c) + 6 3 (c — a) + c 3 (a — 6) = —(a — b)(b — c)(c — a)(a + b + c) I 
Snl^sH iH. (b + c) (c + a) (a + b) + abc ^ I 

^WWT: a 4* P(a) *TC3T a *tR<rc^ -6 - c *T$, 

P(—6—c) = (6+c)(c—6—c)(— b— c+6) + (— b—c)bc = 6c(6+c)—6c(6+c) = 0 i 

^*ttW 'oi^lSI (a + b + c) 2fTO ?Tlf*|?r ^*ttW l StTO ^lf“lf5 f^T 

TOim «*rer ^ *H4i« 4^fi> ^*ftw '^fhQTit i 

^ wrt^ W^R<P Ar(a 2 + b 2 4- (?) + m(6c + ca + a&) 

Wl^tOT (TpsTfaT k 'Q m 

.’. (6+c)(c+a)(a+6)+a6c = {a+b+c){k{a 2 +b 2 +(?)+m{bc+ca+ab)} ■ • • (1) 
a, 6, c **RT ^«l 'Sf'ii (1) i 

(1) 4 SNCT a = 0,6 = 0, c = 1 ^ ^ a = 1,6 = 1, c = 0 ^I1?W *f$, 

0 = k 2 = 2(fc x 2 + m) /. ft = 0, m = 11 

k 'S m <iRl«i (6+c)(c+a)(a+6)+a6c = (a+6+c)(6c+ca+a6) i 

WJI: ^ft^t Xt or 8Wr ^ ^ft^t in 

t£i ^tf*f >j^t5w ts^iiiw Rc$m ntw i 

c^<p!l> Rc*ta ^l«r*tlRR><P a, 6, c «*RT *1^*1 's?*u 

a 3 + 6 3 + c 3 — 3a6c = (a + 6 + c)(a 2 + 6 2 + c 2 — ab - be - ca) 

sfsrK; ^Rx.^ sTsrM OT^TT ^c<jc^ i 

sWsr (ji^hR 'tiw’flRfw 2l@5?it ^3) 

a 3 + 6 3 + c 3 - 3a6c 
= (a + 6) 3 — 3 ab(a + b) + c 3 — 3a6c 
= (ct + 6) 3 + c 3 — 3 ob{cL H~ b H- c) 

— ^Gt H - 6 H - c){(& -h 6) 2 — (d + 6)c + c 2 } — 3ci6(ct H- 6 H- c) 



Scp\s<7 


<t\ 


= (a + 6 + c) (a 2 + 2 ab + b 2 — ac — be + c 2 ) — 3a6(a + 6 + c) 

= (a + b + c)(a 2 + 6 2 + c 2 — ab — be — ca ) 

R v ©l*j <pw) 

a 3 + 6 3 + c 3 - 3a6c a P(a) a = -(6 + c) *tlt, 

P{-(6 + c)} = -(6 + c) 3 + 6 3 + c 3 + 3(6 + c)6c = (6 + c) 3 - (6 + cf = 0 

a + 6 + c RwdiI^T ^,*ttW i a 3 + 6 3 + c 3 — 3a6c t^T 

TflarRT wfo iTlPlfli* ^*TtW A;(a 2 + 6 2 + c 2 ) + 

m(ab + 6c + ca) C*N1t*T k ^ m i W©^, a, 6 'G c i*RT «?*1i 

a 3 + 6 3 + c 3 — 3a6c = (a + 6 + c){fc(a 2 + 6 2 + c 2 ) + m(ab + be + ca)} 

a = 1, 6-0, c-O'Q^a-l, 6 = 1, c = 0 ^Pfeff *lft, ifc = 1 
^ 2 = 2(fc x 2 + m) Wffc fc = l»£R«l = 2 + m =>• m=-l\ 

a 3 + 6 3 + c 3 — 3a6c — (a + 6 + c)(a 2 + 6 2 + c 2 — a6 — 6c — ca) i 

^Pr^h® (t. a 3 + 6 3 + c 3 — 3a6c — |(a + 6 + c){(a — 6) 2 + (6 — c) 2 + (c — a) 2 } 

a 2 + 6 2 + c 2 — a6 — be — ca 
= | (2a 2 + 26 2 + 2c 2 - 2ab - 26c - 2ca) 

- |{(a 2 - 2a6 + 6 2 ) + (6 2 - 26c + c 2 ) + (c 2 - 2ca + a 2 )} 

= H(a — 6) 2 + (6 — c) 2 + (c — a) 2 } 
a 3 + 6 3 + c 3 — 3a6c — l(a + 6 + c){(a — 6) 2 + (6 — c) 2 + (c — a) 2 } 

^Pr^h® 'b. *lf*T a + 6 + c — 0 ^C<1 a 3 + 6 3 + c 3 — 3a6c I 

'oj^Pluh® a 3 + 6 3 + c 3 = 3a6c '©W a + 6 + c — 0 WftT a — 6 — c I 

iV. (a - 6) 3 + (6 - cf + (c - a) 3 W fcvlfltOT fiaW ^ i 

^ A = a — 6, B = b — c, (7 = c — a i 
^pT, A + P + (7 — a — 6 + 6 — c + c — a — Oi 
^©^, yl 3 + P 3 + <7 3 = 3,45(7 I 

Wlfc, (a — 6) 3 + (6 — c) 3 + (c — a) 3 — 3(a — 6) (6 — c)(c — a) I 





WJtTT 5WtlPlR><P 


(tv 



(Rational Fractions) 

^ •sra* *fR> ^ ftc?r *lf^s -«-}|k*iG<p ^®it ^ i cwr 

x ^ a 2 + a + 1 

7-77-77 ^ 7-777-7 ^ ' 0,|Wl 

(a; — a) (a: — b) (a — b)[a — c) 

ib. ^---1---1--- 

K (a-b)(a-c) (b-c)(b-a) (c-a)(c-b) 

__ , _ . . a b c 

*pik h: -H - -+- 

(a - b)(a - c) ^ (b- c){b - a) ^ (c - a)(c - 6) 


(a — 6)(c — a) (6 — c)(a — b) (c — a){b — c ) 

a(b — c) + b(c — a) + c(a — b) 

— (a — b)(b — c)(c — a) 


—(a — 6)(6 — c)(c — a) 

(o + c) 2 -^ (a + bf-t? (b + c)*-a? 







(tS 


_. . , , . . (a + 6 - c)(a - b 4- c) a + b-c 

(a + b + c)(a — b + c) a + o + c 

(a + fe-c)(b-a + c) = b_ + c-a 

(a + 6 + c) (a + 6 — c) a + 6 + c 

(c + a — b)(c — a + b) c + a — b 

(a + b + c)(b + c — ci) a + b + c 

, , 0 , a + 6 — c 6 + c — a c + a — b 

^trf---1---1--- 

a+b+c a+b+c a+b+c 

a + b — c + b + c — a + c + a — b a + b + c 


wr 


a -b b + c 

(ax + l) 2 


+ 


a + b + c 
(ay + l) 2 


(x-y)(z-x) (x-y)(y-z) 


+ 


(az + l) 2 
(y-z)(z-x) 


*whh: 2pfS ^lf*t 


(ax + 1) 2 


+ 


(ay + l) 2 


+ 


(az + l) 2 


(x-y)(z-x) (x-y)(y-z) (y - z)(z - x) 

(ax + 1 ) 2 (y - z) + (ay + 1 ) 2 (z - x) + (az + l) 2 (x - y) 


(x ~ y)(y - z)(z - x) 


( 1 ) 


( 1 ) 


(a 2 x 2 + 2 ax +1) (y — z) + (a 2 y 2 +2 ay +1) (z — x) + (a 2 z 2 + 2 az+ 1) (x — y) 


= a 2 {x 2 (y-z)+y 2 (z—x)+z 2 (x-y)}+2a{x(y-z)+y(z-x)+z(x—y)} 


+{(y -z) + (z-x) + (x- y)} 
x 2 (y — z) + y 2 (z — x) + z 2 (x — y) = —(a — y)(y — z)(z — x) I 

x(y — z) + y(z — x) + z(x — y) = 0 (y — z) + (z — x) + (x — y) = 0 I 


(1) — a 2 (x — y)(y — z)(z — x) l 


?PtS ?tf*t 


-a 2 (x - y)(y - z)(z - x) 
(x - y)(y - z)(z - x) 






1 2x 

x + a x 2 + a 2 


4x 3 

x 4 + a 4 


+ 


8x 7 

a 8 — x s 


*Rltah: ^©1*1 <3 ^IW?T C^T^T 

4a: 3 8a: 7 4a: 3 8a: 7 

x 4 + a 4 a 8 — x 8 x 4 + a 4 + (x 4 + a 4 )(a 4 — x 4 ) 
4a: 3 / 2a: 4 \ 4a: 3 a 4 — x 4 + 2x 4 

x 4 + a 4 \ a 4 — x 4 ) x 4 + a 4 a 4 — x 4 










<t<t 


4x 3 


a 4 + x 4 


4x 3 


x 4 + a 4 a 4 — x 4 a 4 — x 4 
R'sk, '$'o)*l ifR? ’fTO C^Tt^l^P^T 

2x Ax 3 2x 

x 2 + a 2 a 4 — x 4 x 2 + a 2 

2x a 2 - x 2 + 2x 2 
x 


2x 2 


1 + 


2x a 2 + x 2 


2x 


x 2 + a 2 


a 2 — x 2 


SPt 5 l#t = — L- + 2x 


x 2 + a 2 a 2 — x 2 a 2 - x 2 

a — x -\-2x a + x 1 


x + a a 2 — x 2 a 2 — x 2 a 2 — x 2 a — x 


<MSt: W 
T) t + C 


c + a ( a + b 




(a —6)(a —c) (6 —c)(6 —a) (c —a)(c —6) 

a 3 — 1 6 3 - 1 c 3 - 1 

”1” / 1 \ ”1” 


(a — b) (a — c ) (6 — c)(6 — a) (c — a)(c — 6) 


^ bc(a + d) ( ca(b + d) ( ab(c + d) 

/ T \ / X - ! - /! \ / 7 \ ^ 


(a — 6)(a — c) (6 — c)(b — a) (c — a)(c — b) 

_ x a 3 + a 2 + 1 6 3 + 6 2 + 1 c 3 + c 2 + 1 

t -r"w -r + 7^ -^^ + 


(a — b)(a — c) (b — c)(b — a ) (c — a)(c — b ) 

a 2 + 6c b 2 -\- ca c 2 + ab 


(a — b) (a — c ) (6 — c)(6 — a) (c — a) (c — b ) 


(Partial Fractions) 

^ t*lMl CTWFT Sfat*T ^T, '5W C*tC3l$ 

sic'ojxpfSc.^p 1 

(TW , —-C4> C«T«lt *TRJ: 

x 2 — 5x + 6 

Sx - 8 2(s - 3) + (x - 2) 2 1 

x 2 — 5x + 6 (x — 3) (x — 2) x — 2 x — 3 

4*ltFT sffps ^ 8PFM **r*5rc*i ®T<K, 

*lf*T N(x) 'S D[x) S'OilR x 61W<I ^*1% N(x) ^5T ' s Tl35t ^ D(x) <fRT -s Tl3it 

^?r, TSftZFi (proper fraction) ^®It ^i'RJV(i) "SIM 

D(x) ^ >IM*I ^5 ^c?T wlk-lISw ^st^® (improper fraction) 






x 2 + 1 


3x 2 + 2 


CWT, t-777-—7-— -- « --- 

(x + l)(x + 2)(x — 3) * *x + l x + 2 

&s?it i %cgr«u ct, ^rst^s «?tt?c*tir to ^sr ^ 

^ «TC^ ’t*ftc«ilc < q» -^R , ql | 8fi<P'olc<i 'jiRuh '^’1% (' 5 ffl*F*r) <*R? 

‘*R 5 fi> St^s 'Sl|t?C*R CTl^R 5 ®! ^E*t St^H ^t *IIH I 

x ® + 3x^ + 2 , 2 . 6 

^ x + 2 =(I +I ~ 2) + ^T2 

RRrcf 2f^s ' 5 ?|t?*tCT> ^I'olw ' 5 Tt?f*R> «HT?£*f < # c l^o ^t ^?T, ^»f R'fat ^t 

■^Itl 

R*) *1*1*1 W <lha<! 'Q i£)<px||\oRf2f$ ^.■s’tfW *Tt^> R>*§ c,«plMl ^ra1^f% ^ *11 l 

*1) *1*1*1 ®TCW " 55 ^ WW ‘JR'QH Rt ^T, vo^T «1<(C<P ^ «ff 
« 1 WH *JF® 'Sft’W 'SfiJ'SH <PHG '0 l 

*0 ^r^f*r w ^i j '° < i 'Q i£)<p’tii'oRPiv *iic<p < 4 R? c j f^n?' <p<.uipfi>i! ^i?n^(% i 

’SI) *I*R ^ *TtTO « RvilvsRW ^HSRS «nw C^tM ^ilRfo ^ ^ I 

$) *r*l*r ^rt 'Q R’tiivoRRiS ^s,’ft*f^ ^tt^ 5 c^BiT?r <po.^<pf 5 ^ *rc 5 i 


®) *1*1*1 ROH 'Q 

^9 * 1 * 1*1 3,w < ii' K ®*i 'Q <*r 


*ltBF R* 5 ^ C^jMlH C^tCRt ^ 




(* - !)(* - 2 ) 


C& «ltd*R> '»?|TS[E , *f SR 5 !*! ^ l 


_.,. o 5x 7 A 5 , x 

*Plt* 1 R m, 7 - -77 --r = - 7 + ...( 1 ) 

(x — l)(x — 2) x — 1 x — 2 w 
(1) j£RT 'S'>ail’i‘ s K < P (x — l)(x — 2) mill sft <pch’ lit, 

5x — 7 = A(x — 2) + B(x — 1).(2) 

irf x i£i<j ad^ri^ TSf=rr w i 

(2) «iRT X = 1 Rte ’lit, 5 - 7 = >1(1 - 2) + 5(1 - 1) 

Rt, -2 = -A, .-. A = 2 

^WfiT, (2) **RT x = 2 Rto ’tit, 10 - 7 = >1(2 - 2) + 5(2 - 1) 

% 3 = 5, .-. 5 = 3 
A <sm B iiRT ’SIH (1) 4 ’fit, 

c T _ 7 o o 

t—777—— = —7 + —-; sprs w? 1 # ^mwr 9m ^ir i 

(;x — l)(x — 2 ) x — 1 x - 2 

»i*w<u: '5i|t?*lf^' ^sit?f*Rs «Ttt?cH sR^M CT 'SRIW ^cuc^ "®t ’t?W Wf RtH i 







<nf*t 


2 3 

=-1- 

x — 1 x — 2 


2(x - 2) + 3(x - 1) 


5x — 7 


(x — l)(x — 2) (x — l)(x — 2) 


= 41 s ! 


*8. 


(x - l)(x - 2)(x — 3) 


C4 5 '»?tTvC*f 


A = 31 


- x+J> -_ —a——5 ——c . 

’ (x - l)(x - 2)(x -3)“x-l x-2 x-3 1 ' 

(1) i£Rr (x - l)(x - 2)(x - 3) ^ ’lit, 

x + 5 = A(x — 2)(x — 3) + B(x — l)(x — 3) + C(x — l)(x — 2).(2) 

(2) iflfil x (SRT '3f5J i 

(2) x = 1 *1$, 

1 + 5 = A(-l)(-2) =► 6 = 2A =*• A = 3i 

(2) x = 2 ’fit, 

2 + 5 = B(l)(-l) => 7 =-B, B = - 7l 

dR* (2) <*RT x = 3 ^PlBT *Ht, 

3 + 5 = <7(2)(1) ^8 = 2(7^f<7 = 4i 

4^, A, B <*mC Ifa (1) <H ’lit, 

x + 5 _ 3_7 4 

(x — l)(x — 2)(x — 3) x —1 x — 2 x — 3 


7 = -B, B — —71 


*f) ’*P*t*T ®TC^?T V||va ^?T, ^t*T ^sT m ®nwi 

^1^2) <P^C^O ^ 

~ 1 )( :r ~ 5 ) ^ isit^ ^jt?c»r g|<m I 
(x — 2)(x — 4) 


■sraTtflJT: 4*m?r ^ ^I3t «N 4*<nFT 1 ^ i 

, o (x —l)(x —5) A B . . 

(x-2)(x-4) =1 + ^2 + ^4. (1) 

(1) tiRT (x — 2){x — 4) *fl^, 

(x — l)(x — 5) = (a; — 2)(x — 4) + ^4(x — 4) + 5(:r — 2).(2) 

(2) #IW x = 2, 4 «Ht, 

(2-l)(2-5) = A(2-4)^t, A = ^ 

*P^|-br, 3w>vo<1 k^T-io'ST (&!$ 







^ (4 - 1)(4 - 5) = B (4 - 2) ^t, B = 
A B ^ ^ (i) 4 <rf3fc?r ’tit, 


(x - l)(x - 5) = 

(x - 2)(x - 4) ^ 


2(x - 2) 2{x - 4) 


,-m W?*t i 




(a: — l)(x — 2)(x — 3) 


^?^*t St^M W l 


^WT: 4*ttOT ®i<ig<p ^f*t <p?i(,«i 2 "5U i 

_ k ~ 2x 3 _ A 


(x-l)(x-2)(x-3) =2+ ^l + ^ + ^3. (1) 

(1) 47 (x - l)(x - 2)(x - 3) ^t tp ^BT ’fit, 

2x 3 = 2(x — l)(x — 2)(x — 3) + A(x — 2)(x — 3) + B(x — l)(x — 3) 
+C(x-l)(x-2).(2) 

(2) <*RT ^WtW ’ttfWW x = 1, 2, 3 ’tit, 

2 = A(-l)(-2) <lt, A = 1; 16 = B(l)(-1) ^t, S = -16 

54 

<*TO 54 = C(2)(l) ^t, C = — = 27 

Zt 

4^ A, 5, C •SRT'*rt=T (1) 4 ^PfcS ’tit, 

7 - ,w ^ -rr = 2 H--——H———— I 

(a; — l)(x — 2)(x — 3) x — 1 x — 2 x — 3 

*t) 3.C.3 'Q t£)<p*||\oR1*1^ ®ttW 






(x — l) 2 (x — 2 ) 


^r?Pt^ «?rr?t*t swr ^ i 


(x — l) 2 (x — 2 ) x — 1 (x — l) 2 x — 2 

(1) fel’tW (x - l) 2 (x - 2) TOT t't ^ ’tit, 

x = A(x — l)(x — 2) + i?(x — 2) + C(x — l) 2 .(1) 

(2) 4<r ’t4ww x = i, 2 ’lit, 

1 = 5(1 - 2) ^t, B = -1 2 = <7(2 - l ) 2 ^t, 2 = C 

(2) ^ x 2 <*RT 'lit, 

0 = A + <7 Tf, A = -C = -2 


C — 2 










A, B C (1) 4 ’lit, 


+ 


+ 


■qt fids 'Bnw i 


(;x — l) 2 (x — 2) x — 1 (x — l) 2 ' x — 2 

S) T N*T "5JS ‘ll^ 'Q R^I'oRPlv fi 55 ?} (.‘Pit'll *^«il^ Si: 

*V. -- ^ — - «s ^Bfim Sl^H W i 


(x — l)(x 2 + 4) 


*-\ 


_. _ . . ^ x A Bx + C 

(x — l)(x 2 + 4) x —1 x 2 + 4 

(x — l)(x 2 + 4) *pM*sr *nt, 

x = A(x 2 + 4) + (Bx + C) (x — 1).(2) 

(2) 4 x = 1 sfits ’lit, 

1 = A(5) 

x 2 'S x ^ ’Tit, 

A + B = 0 ■ • • (3) <*R? C - B = 1 • • • (4) 

(3) S? <4 A = \ sfitS ’tit, B = l 

5 5 

(4) S? 4 B = -\ sfitS «dt, C = 11 

5 5 

•aUS, A, B 'S C ««Rr StS (1) S? 4 sfioi "fit, 

1 x 4 

_z__ 5 ~5 + 5 __ 1 _ 


( 1 ) 


(a; - l)(a; 2 + 4) x — 1 

*rr i 


a: — 4 


a; 2 + 4 5(rc — 1) 5(a; 2 + 4) 


®) 'Q RxilvoRR^ ^3tW ^11 w ’qcS 


^ sm*\ ^ i 

x(x 2 + l ) 2 




A Da; + C Dx + E 
— "I - o H - 


x(x 2 + l ) 2 x a : 2 + 1 (a; 2 + l ) 2 

( 1 ) t£RT x(x 2 + l ) 2 35 * 11 ^, 

1 = A(x 2 + l ) 2 + (Bx 4- C) (x 2 + l)a; + (Dx + D)a; 

= A(x A + 2 a ; 2 + 1) + (Bx + C)(a ; 3 + a;) + Da ; 2 + Ex 


(1) 






SfiO\S5? 


bo 


?T, 1 = Ax A + 2Ax 2 + A + 5a; 4 + 5a; 2 + Ca; 3 + Ca; + Dx 2 + Ex .(2) 

(2) *t“ iflRf ’tw x 4 , x 3 , x 2 , x wt ^ ^ *i*t ;> i%'© ^ ’lit, 

A + 5 = 0, (7 = 0, 2A + 5 + £> = 0, <7 + £ = 0, A = 11 

<7 + # = 0C®<7 = 0 ’fit E = 0i 

A + B = 0 QS A = 1 ^rc?f ’lit 5 = -11 

2A + fi + D = 0C^A = l^?B = -l ^PlBf ’lit D = -11 


.-. A = 1, 5 = -1, (7 = 0, D = -l(W£ = 0i 
(1) ifl A, 5, (7, D « E (flRT "SIH ^PlW ’lit, 

1 _ 1 X X 

x(x 2 + l) 2 X 


x 2 + 1 (a? 2 + l) 2 


,*it «?fl?*t i 


^1W: Tsiftpfay sl<FH 




X 2 + X + 1 

x 3 + x 2 — 6x 
x 2 

(x — l) 3 (x — 2) 


«0 

®) 


X 


2 


x 4 + x 2 — 2 

1 

1 — X 3 


*1) 

*) 


x 4 + 3x 2 + 2 
2x 

(x + l)(x 2 + l) 2 


* 

?>) a + b + c *f) a;y — yz + za: *t) a; 2 — y 2 + z 2 ?) 2a 2 — 56c — c 2 

P(a;, ?/, z) = a: 3 + y 3 + z 3 — 3 xyz ^C®1 
(i) P(a;, y, ?lf*t 

(n) P(a;, y,z) £tf^T??lf*t 
(in) P( 1,-2,1) = 0 
to? 

i, *1) i, m *t) u, m ?) i, ii , m 

a; 3 + px 2 — x — 7 ^? ^*itW a: + 7 ^J®T O 4?° 8 fifatf? ^G? "?hQ i 

\3, p ^? '?!? <P V ©? 







'*i*ulii 3WliF)R*p <iip| 




-7 *0 7 
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8. ^p®r w? 

^0 (x—l)(x—1) ^0 (x+l)(x—2) ’t) (x— l)(x+3) ^T) (x+l)(x—1) 

(t. x 4 — 5x 3 + 7x 2 — a ^<pt5 tsfc*|h<p x — 2 ^C®1, Walt'S C*T, a — 4 I 

'2s. '*TC 5 T P(x) = ax 5 + bx 4 + cx 3 + cx 2 + bx + a (?T*ttW a, b, c a ± 0 I 

CPf^lt'Q <?T, x — r *lf*T P(x) <fRT ^?T, '•sw P(x) <*RT «llw<pl^ ^,*11^ 

(rx — 1) l 


x 4 + 7x 3 + 17x 2 + 17x + 6 
«l) 4a 4 + 12a 3 + 7a 2 - 3a - 2 
*t) x 3 + 2x 2 + 2x + 1 

"*0 x(y 2 + z 2 ) + y{z 2 + x 2 ) + z(x 2 + y 2 ) + 3 xyz 
®) (x + 1 ) 2 {y - z) + (y + l) 2 (z - x) + (z + l) 2 (x - y) 
t) b 2 c 2 (b 2 - (?) + (?a 2 ((? - a 2 ) + a 2 b 2 (a 2 - b 2 ) 

15x 2 + 2xy — 24 y 2 — x + 24j/ — 6 

W) 15x 2 — 24?y 2 — 6 z 2 + 2 xy — xz + 24 yz 
^ 1113 

b\ ^ — + — H— Q = —— CENT'S C*T, bc + ca + ab = 0 a = b = c i 

a 6 b 6 c 6 abc 

b. ^ x = b + c — a, y = c + a — b> z = a + b — c OT#S OT, 

x 3 + y 3 + z 3 — 3 xyz = 4(a 3 + b 3 + c 3 — 3 abc) I 


io. *\$<*\ 


+ 


b 2 


+ 


c 2 


*0 

*0 


(a - 6)(a — c) (b — c)(b — a) (c — a)(c — b ) 
(a + b) 2 — ab ^ (b + c) 2 — be . (c + a) 2 — ab 


be + (c + a) 2 


(b —c)(a —c) (c —a)(b —a) (a —b)(c —b) 
a b 


+ 


+ 


(a — b)(a — c)(x — a) (b — c)(b — a)(x — b) (c — a)(c — b)(x — c) 
1 2 4 8 16 


+ 


+ 


+ 


+ 


(1 + x) (l + a; 2 ) (l + x 4 ) (1+x 8 ) (x 16 — 1) 







. 5a: + 4 


a;(o: + 2) 


n) 


9a: — 6 


x(x — 2)(x + 3) 
„ 2 


*0 

*0 


a; H- 2 


a; 2 — 7a; + 12 
a: 2 — 4a: — 7 
(a: + l)(a: 2 + 4) 


(2a: + l)(a: + 3) 2 

a:, y, 2 F(a;, y, z) = x 3 + y 3 + 2 3 — 3a;y2 I 

C*T, F(a;, y, 2 ) ^C^li ^<pfi5 I 

*0 F(a:,y, 2 ) ^ F(a:,y, 2 ) = 0, (a: + y + 2)^0 

^ W3 OT^ThQ OT, x 2 + y 2 + 2 2 = xy + yz + 2 a: 1 

*0 ^ a: = (6 — c + a), y = (c + a — 6) 2 = (a + 6 — c) OT%3 

OT, F(a, 6, c) : F(a;, y, 2 ) = 1 : 4 1 


ys>. P(a, 6, c) = (a + 6 + c)(ab + be 4- ca) Q = a -3 + 6 -3 + c -3 - 3a _1 6 _1 c _1 1 
P(a, 6, c) 'Q ^lf*f R^i 1 

*0 Q = 0 ^c«i, sfsrK (j\ y a = b = c a6 + 6c + ca = 0 1 

*0 P(a, 6, c) = a6c OTWe OT, 7 — } = \ ^ \ \ 

(a + b + c) 7 a 7 b 7 c 7 

^8. P(a;) = 18a: 3 + 6a: 2 — x — 2 Q(x) = 4a; 4 + 12a; 3 + 7a: 2 — 3a; — 2 1 

^_) '5fl 3 |f fteft ^ | 

P(x) 

*0 3x + 2, P(a;) 4<pfi> ^,*ttW ^C®1 6 i*RT ' 5 lt*T ^?T 1 
8x 2 _2 

*0 swrw 1 

Qk x ) 

ifr. WF re tfRT ^$R> P(s) = 7 a; 2 - 3a: + 4a: 4 - a + 12a; 3 <*TO 
Q(x) = 6a: 3 + a; 2 — 9a; + 26 I 

P{x) 1%^ tiRT 3 T5Tt ^ I 

*1) P{x) «SRT ^,*ttW (x + 2) a ‘*Rf ' s It^T I 

9f) CfHt^3 c*r, P(x) ^ Q(aj) ^ ^ < iiw RwH l 





^r*ot?r vs 


sulftF® (Geometry) 

v *r 'e ^-io-sr C2£t% totoom ^ to toito 

^t w i *tto tom 4 wm torn# tor i 

"sjiioto ’tf'to® «ii(.eii(.«p ^to©?r «iic«iii>ii i <4 

m^i 5 'a «d(.eiioiin 'sfsw 'oifow’t -i'Hw «iw irn^m i <?r ^ *fto 

£f«m «r?cf tommtom wiiwioii, f^im <rto stm*!! 

f*mi(. , tRi(. j i*i ^5*Mimw wi^Pini*® ftor ®ii(. e iii>»ii ^i i «ii(.«iii>»ii<i c*m ^srecn 

<£Rv f%f% *p(.?i ^rtoiT5*rt 'S sNitHti 'sjmj R 5 ^. 

«l*«>'$<3 ^ i 

q 'sr’crn c*nm f*wfkt - 

► ®w ^jmrf < p<i(.'® < imw i 

► f’WtoiRic.-'is ^Mtcw 1%f% st^^’tM’jwi smm «stotm^rno® *tmwi 

► life's?*! ■'’iRc.-spej, \»<k<pw 'Q ®i*R*<i ->i > HR>'© sfsjffi 'Q sIkiM ^(.'f *tmR i 

► sW'f 'S storm ^us *tmw i 

► SwfSm $*mmr smH «storm ^us *tmor i 


^CTRT 2H?T 'boo ^TlC«t *tf^© f^tlT? 5 1T^l^ (W$ Mo-^jJ 

8fc£) IR'gC'sro G^WI 4<pR5 'oi^oj^o (theorem) ^fat <PW*i i 

^ 'ofa iNl^lw t*WCTI*lc*iii ^®T ^if^lw i WRt ^ vslfilttf *000 

<J^si ' 5 Tfc 5 t f^tfn ^ sjRFtT f^«T i 

Rfen'olw sfsiM wf ^rtrr i , sit s ufw 45> Nter ^ ^f& sfsrK oiwf i ^1^ 4*Tfc*T t<?lc*il 
fit^TK OTQTTt •Tf l tfT?T "^Tt 'Q R 5 ^ '0|k c ll& r ll I 

(PNWI^Iw^i ^t^O). ^<^[5 1 R'§(.'st<i 'ojR) n §(.'st<] 

^ <ik^ ' 3 T 5 rf^‘ i 






\ 


X a 

s 

a ' 

s 

\ 

\ a 
\ 

\ 

a > 

\ B 

y/ C j 

c c \ 

'''^ 


r c : 

c: 

i 

6 

! A 

i 

| 6 


6 

C" 

6 

A" 


t’lm fbWI ABC *|V|M»|^tf3r§Bf i ZBAC'*m&tt ^ BC 'ilfo'S^ 1 BC 'ilR>'Sjt'S?*l 
C4lwl ®|WP1 CT w<n«p«i JlwM ' 3 T? 5 ref ^?r AB 'Q AC <*RT 

%*l<r ^twar ^r«^T ^stw? tww tsi? *rr ^ i 

4«IK?T BC 2 = BB'C"C 4w^ t%4tM = a 2 , AB 2 = AA'B"B 
= c 2 , CA 2 = CC'A"A CW1 = b 2 i 

BC 2 = AB 2 + AC 2 a 2 = b 2 + c 2 I 

v£T^f& • ) 1»)C<Pl% Ripest?! ^HwW farfs 6 = 8 CT.ft. ^0 = 6 

GSf.ft. f’WtC'tfatPl?' ^MtfftET ’stfWT ^®IT ^ i£RT 'oiftb'gosrsi fcNj a = 10 OT.f^. i 

(.iiwicil ^ fafakr ■sjtwt 'Sffat i 

$*Mfar * (f*NWt?iiFRr ^*Miciij?r %’f’iw). c^tm a\%$ 

®il«p'o c**pt£i<p«i ^ «ilwp« ■^fw3rac?ra' c^sjwra ^hRS* 

«e»'g« c^t*lfl> ->i»)(.<pH ^ i 



t’KSRT fro? A ABC ^ A\l ^«im5T AB, BC « AC i BC ^1f5T ^rf®^© 

'^’fwwm CWI ^ AB 'S AC <*RT ^”Rr , oil®v's '^’fc’sp^qwm <.**pi£i«pc®m 

i ^Nk, BC 2 = AB 2 + AC 2 ^t, a 2 = 6 2 + c 2 i ^t?, ZS^C ^I^IWN I 

^oiTsRrr «nf* a abc ^ ab, bc « ^sr fa# 6 o*r.ft. 

10 (TT.ft. « 8 OT.ft ABAC «M‘1& *I»IW>M ^ l 













CW§, /IS 2 = 6 2 CT.fo = 36 <?f.ft, 

SC 2 = 10 2 OT.R = 100 ot.R., 

AC 2 = 8 2 <?rR. = 64 CT.R, 

.-. £<7 2 = 100 = 36 + 64 = AB 2 + AC 2 i 
.-. ABAC = 90° = ^ *PJCTM i 

^ 'suRjw’f (Orthogonal Projection of a Point): wlWl 
M»lMl ^eiC.'O RRS «)Rp'S =1W51 •IhR’^w 

^pttir i ' 5 TC*T ^R, XY RRrw »£R? P (.*)c<plc,*il R 1 ^ (Rws Rwi) i P R 1 ^ csiw 

xy orffir^fir^1^»w pp' »ict* *n»#5 P' \ ^t?, P' R^ xy gnrt^ 
p R^ vaiRjc^ i c<plwl RRR3 c^ti? c^im R^ ®ra «i1'sc , *p*f i^ra# R 5 ^ i 



x P' A' B' y 


C^tt?C*R' w|Rw*t (Orthogonal Projection of a Line): *iR, AB C^*lt?C*t?r 211 s ® 
A'Q B fro?) i <4*R A'Q B R 5 ^ XY «ll«P'o '*N13 5 C 5 I 

AA' Q BB' i AA1 ®im ’tlR^ A' BB' »im ’WiR^ B' i ^ A'B' CtT*ltS^ ~§m 

xy ab c^*ff°'c*R 'aiRsw^ i ^®3ts (?nt« i®p(.i-g ■srtwr'oiRjw’i 

R«R ^ A'B' <3Rli?*K?F XY C?T*rt?r AB ^ i 

f^csr ab cM?»i xy 4<r ab = A'B' ws i ^rhrat 4 *d^tt <$<& 

<1*10's *llR (.<plc“il *m e iMKEr ®W wwlwl 'oiRjw’i iflwR R**j i c 3 ! ww 

^ 'aiRjwc 9 f^ fcNj '^u i 
«qv<w; 

i. c^t c^twt R^ CSlSF 'Slf^s ’Il'iR^ £ R^ aiF»W*t i 

c^i csr^ ^ c^im »w C5r*tiwt<r «w «iR>w*f 4<i# R^ ^ i 

VS. C^H <zm i£f C^lt^ Ji»||n£)^q|«si wlcil C^lt?Ct^ ^ C^lt?Cl^ 


S»^ ’tf^, w-io’sr (Oft 





'WJ 

$*Mtofl?r ^r Wm rccr arc? p *it<m *ii*n*u ^rat am 

««iofi3 t^t'f ^f^itwra' srsrw ^srm rc<pt i 

o. ^fiwl^t fargust? ^«ic<plc e f^' ^tp will's <pfop3r af <rcim 
■'iRR'o mj ^ ^1p 'oilwpvo C^amr arc? af ^ ^1p o*)wl(.*il arc# <q 

^®ra $*i? <ilp 'oifwwc^Rf 'oi*w’f's 'oilii'oc^wrc c* j i > ifl < p(. i! ifl i 

Rfl«( R4i>*i: ^ ABC faFgCP ABC A ^iwH, AB 3 ^fiG<plc c t^‘ f^lf^o ^tf airc? 

*^h<.<p|f1s -^RR'o <!lpii BC 'S AC i 

bc ^lp <if^®f?c*t^ ^fir AC ^ttp *w 'si^w’f CD (fara fear) i sm wa ct, 
4S 2 = AC 2 + BC 2 + 2 -BC-CD 



B CD 


sfaM: BC ^tp%*t?T AC^tpm 'a|R»W*T CT^TTfr AABD arc# 
tarjigf arc? ZADB wt't 1 

J ]wik «iyil«i 

AB 2 = AD 2 + BD 2 

= AD 2 + {BC + CD) 2 [v BD = BC + CD] 

= AD 2 + BC 2 + CD 2 + 2 -BC-CD 

:. AB 2 = AD 2 + CD 2 + BC 2 + 2-BC-CD .(1) 

A ACD Pwffi fargw arc? ZADC PWM I 
.-. AC 2 = AD 2 + CD 2 .(2) 

(2) ^ J|fwt W AD 2 + CD 2 = AC 2 (1) ^T? ^TC?T *llt, 

AB 2 = AC 2 + BC 2 + 2-BC-CD [SUlft*] 

^Wtr 8. c*im»imi iarjcBrc pwim <itp ^ ^s#^© <r*foFaj ^ <np 
'«i{i^vs oarctp ww £ ^ rcp mm>imi arc# « §*i?r 

^r s l^fB?r p ^sp®#5 ^sii?r5TO3rc c^arccp ft’t'f *lfpt c t i 













R4W: AABC fa'SjC'Srt ZACB ^C4>M ^ ^C^lC-H ft<#s AB i <3T*fa^ 
<1^ AC 'Q BC i »l(.*i <pR, BC ^1^ ^5*Rr (Pkos *ttC“t?r fssf) '3'^? BC <ll^ ^ft5t?C“R 
(ft CM TO *ftC*fa f53f) TO AD I '®k(,*l t§v»?r Qj'gC.'ST’Sl CTO BC AC 

TO 'o|Rc*H CD i 8PIW TOflo TO CT AB 2 = AC 2 + BC 2 - 2 • BC • CD i 

['Sc?!^ «M| C 5 ! <i| 1 *TO A C$IC^ BC «4RT ^5TO TO ISHT ?.C<IC^ I R*<3> B CSlC^ AC 

t5*|?r to ^r*q»c*w 'STfWT'S £ITO ^T TO i] 



SlTO: A ADB TOC^t R'gst 4^? ZADB -'■hcTO I 

.-. f^lTOTOtCTO «(^IW AB 2 = AD 2 + BD 2 .(1) 

^tro Tort to bd = BC -CD i 

.-. BD 2 = {BC - CD) 2 = BC 2 + CD 2 - 2 • BC ■ CD 
fc*K3RT tort to bd = cd - BC\ 

:. BD 2 = {CD - BCf = CD 2 + BC 2 - 2 ■ CD ■ BC 

^53 to BD 2 = BC 2 + CD 2 - 2 ■ BC- CD .(2) 

•»1»i1<P<H (1) 'S (2) V'® TORIt TO, 

AB 2 = AD 2 + BC 2 + CD 2 - 2 • BC -CD 

^T, AB 2 = AD 2 + CD 2 + BC 2 - 2 • BC ■ CD .(3) 

TOt?T A ADC TOtl Isj^Sr ZADC TOCTO I 

.-. faTOTOtCTO AC 2 = AD 2 + CD 2 .(4) 

^to®f (3) « (4) TO ‘'thQTJt TO, 

AB 2 = AC 2 + BC 2 - 2 • BC -CD [TOlfi*] 

■sp^j: 

i. TOWl*St far§C^ CTO TOM>IC-ft ^if^a »l?iTO TO R*Jm TORT £tCTO#<T 

^i?r to ^mj i zacb town to bc ac ^ to 

CD = 0 I BC ■ CD = 0, Wf AB 2 = AC 2 + BC 2 







Scp\s<7 




® 'S 8, i 4<rf%f%<r$’l<r i ^®lt VS « ^’f’lUtF 8 

C^ ^‘ s t‘ D tf ? fr i wft's f’Wfc’M^ra’ t5*MtflrJ?T 'oi^Pr^l*® ^®lt *TRf i 
^’fc^f® «)Ig«iIi>iI ^c**p Pi*»q|’®»tJ^ A ABC *£RT ww, 


W) ZACB 5 ^TC^t e f ^T, AB 2 > AC 2 + BC 2 1%’t’ffa vs] 
*1) ZACB -H»IWW ^T, AB 2 = AC 2 + BC 2 i] 

*t) ZACB ^FT, AB 2 < AC 2 + BC 2 [fc’I’ll'ff 8] 


ftcfr* ^’f’tt'ijfij iiDtC*ltWlf^T (®RI ^8o-^I ifeo) <P^<P ^5 

4JtE’ll(.‘ ! llRillc.'»m ^’f’lffiT *TtW ’iRfB'o i f’Wtt’lliltt’Rr ^’f’lft'M R’voRT wfK ^’t’fNT o 
« 8 ^ ^»Rr 1%f% w 2|R>f&v£ l 




(.•spt£)<PC«1<l v^€t?J '^Tp' 'S(fa*5 ^ffspwifl C**pt£|*p®l i£T^ $ 

"W 5 ^ TS’Rf ^if^a ?iwfl C^SJWRT ^hRS-S f^J*l I 


Rc,*1*l R4&*i: AABC t£RT AD 'SRIFIt BC <il$c<p <p«ic^ i SfsiW <P< 1 W CT, 

AB 2 + AC 2 = 2(AD 2 + BD 2 ) I 




8W*f: bc ^ < ^ x m fros) 4<r? bc <Hfsr ^#®T?? t ra ^’f?r (^’Ra? ^ 

AEm^m^^\^m^m aabd ^ zadb ^ bd c<ph^ 

^#51?^ ad csr*n?r 'aifew’t de \ 


wwi 



AB 2 = AD 2 + BD 2 + 2 ■ BD ■ DE 


'ai^lW [^Wl vs] vsft^r ’fit, 

-( 1 ) 


4*flOT, A ACD ZADC v*RR DC C<r*lt<T (fc’lCRT ^ ’flP'RT f^Sf) DC 

C?Nfa ^^5t?C*|?r (fc’KRRT T5M ’tlPRT iKSf) AD 'oil'aw’t DE l 


^M>1(,<R wear f’fslItfMlW* fc’MIWBT R*#> ^IM [^’f’ft^J 8] ’fit, 

AC 2 = AD 2 + CD 2 - 2.CD.DE .(2) 

*\^+M (l) « (2) cWto ’fit. 









'srofa o, eijiRR) 


AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 + 2-BD ■ DE-2-CD ■ DE 


= 2AD 2 + 2BD 2 [v BL> = CB] 
.AB 2 + AC 2 = 2(AD 2 + BD 2 ) [Sfflfaff] 


;«'*r*o’Tt?r t^fer i 


■5JPT <pRi, AABC BC, CA 'Q AB ll’ft a, b *8 c i BC, CA 'Q AB 

<ltp «|f®?vs WIT AD, BE « OF d, e « / i 



'®KC5T, 


.4B 2 + ,4C 2 = 2(AB 2 + BD 2 


^T, c 2 + 6 2 = 2 I d 2 + f -a 


^t, 6 2 + c 2 = 2d 2 + 2 ■ -a 2 
4 

% b 2 + c 2 = 2d 2 + ^- 


BD = -a] 
2 J 


2(0+ <*)-<>? 


%<P= ' ' ' 

4 

_ . , _ __ 2 2(c 2 + a 2 ) - ft 2 2 2(a 2 + 6 2 ) - c 2 

'3I^ i> l«tW < TT'STIT *TRf, e 2 = — -- i£Rv f 2 = —- -^4 - 

^vo«ik wlwl fo'gtera frNT «fT^®T ^HT ^ 

# + e* + /’ = 2(68 + fV^ + %l±^r± + 2JC? + »)-<? 


d 2 + e 2 + / 2 = ^(a 2 + 6 2 + c 2 ) 
.-. 3(a 2 + 6 2 + c 2 ) = 4(d 2 + e 2 + / 2 ) 





Ho 



■ (.•»pi£i<p(.e'is bK’jpRr -n»ih i 

R'Sj'Stfi; >|i|Wl^l wfk ZACB *WM»M 4?? AB 'Sifagisf ^PT 


c 2 


'■ + 9 


?t, a 2 + b 2 + c 2 = 2c 2 
^(d 2 + e 2 + / 2 ) = 2c 2 
^t, 2(d 2 + e 2 + / 2 ) = 3c 2 


?®IT ?1? Qi'SfC'sm "sposilaroRr ^§*1? C^aiwi? 

H’ff «iR)'gt'st<i ^f? 'oilwp'o ?*fwwm c^app^ra' ^pih i 


i. AABC <*RT ZB = 60° 8faW CT, AC 2 = AB 2 + BC 2 - AB ■ BC i 
*. AABC «SRT ZB = 120° £W°t ?*? CT, AC 2 = AB 2 + BC 2 + AB • BC i 

©. AABC 4? ZC = 90° BC 4? ^soR^ D i 8W®t CT, 

AB 2 = AB 2 + WD 2 i 

8. AABC 4 AB, BC ?tf? ^<1? 4?? BB, AC tSRT $*1? i (7PW3 OT, 

BC • CB = AC • CB i 

AABC 4? BC P « Q R'^c.'o R>if5 ^rsjt^r 'srccf R^s i gfriM ?*? c?, 

AB 2 + AC 2 = AB 2 + AQ 2 + 4PQ 2 I 

[m/F5: BP = PQ = QC; AABQ 4? WTf AP \ 

AB 2 + AQ 2 = 2(BB 2 + AB 2 ) = 2PQ 2 + 2AP 2 1 
A ABC 4? Wll AQ i .-. AB 2 + AC 2 = 2PQ 2 + 2AQ 2 i] 

'Js. AABC 4? AB = AC i IjR BC <4? $*l? B c«ic<ptwl R 1 ^ 1 2 f 5 ^ ^ CT, 

AB 2 - AB 2 = BP- PC i pRtW: BC 4? ^*t? AB ^ i ^i?T AB 2 = 
BB 2 + AB 2 «*TC* AB 2 = BB 2 + AB 2 l] 

H. AABC 4? 'sr { C^t3RT G R’V'o RRi® 2NM ?*? C*T, 

AB 2 + BC 2 + AC 2 = 3(GA 2 + GB 2 + GC 2 ) i 

largest?' ?tf? faRj 's wrt? ?s?c® ^c? i] 







larger « ^s f^w <K*wfi3 $*MtWET ^t 

STOIC 6 !*epff TjtfS Rl'gtert ¥lw <J^T «IM i 'JTNjfw 
st>|RR>t\o Q)'sj(.vsr<^ Tl^ot *Hg<^R^ lR© «ll(.«llt>*il ^*ll R«l(.^ I 
J 1^*l'©l J 1 i H(. < P 3 T°(.* i F’C <> f ^tcsitwt <P3l ^wl I 


t4lCM<1 (.twi -n^*l'ol: »wM <rl$RPHj 'jsjS ^3,’gostn C^H^IT 

C^t't^Tf^ <i^g«? J i^*lc<pl3) -q^gar ^«Tt ^ i 


iw ■*i>j*l©l: 


' 5 TSTt*T ^Tv^lJ^ 5 *q|$Rl*1v ^f& ^gESt?T 

^ro®t ^\ ^ c*r, <^g®? 


^) ^ «£R^ 

«l) wffl ^tp wptiv ^rh ^ 

^fge? ij^lww ?Fj*f (similar) < r$'gsr ^®|T ^ i 

B 2x C F x G L x M 



A 2x D E x H K x N 


ffrCSJ ^t«1 <?J, 

^) ^srtrn® ABCD *3 EFGH 3 i'f'f ^ '*lt^Q j i^*I(.<pI% i ^j^Tt c^t®!^ -^^wM 
R>*<§ ^I^i ' 3 T5Tt s T *RT l 

«l) EFGH <3 WT KLMN *Pft ^?T ^BttfET t*IM>IWl *lMMlR<f> 

Wf ©I^f ^R<| '5RH 1^<g C^H^Tf ^TSJK »T?f i 

largest c^Tlrr ^r*Ij <4 wsr ^rf i largest ^hl^j^crira c^t Riwi<pst<-i* wi 
->i^»j'ol<i ^siiTF ^turf^r© ^ i^f5?r ar^fi> 3f5j ^ -^- 'ssfot^a w ^ R'gst 

■^f& ^*t ^?r i spro^f ^c?Nj ct, 

^) Rl'gsr ->t^«i(.<p|^1 "5J®! ^TSIH <3*1*1 >j$li>(.<P ^5f^>f C^t®t <£R? ft*lfl*5 

3t^ '°l^ v f ^1^ *Rlt ^ i 

^ li'Sjaeto <3<pn><l ^ ^ •™ll < ’llR*P ^(.®1, 'oil^lRx? <il^ 

'OI^H ^1^ «l^f <||^<1 f^D'© wl'l '35.n>(. < P 'ai^H wM *RIt ^ I 





S COVSfl fife's 

«t) Swiiwwi #^5 f^r ^ lai^sr ^fat ^t ^ 1 cw, 

A ABC « ADEF 4*T^5FJ|*f C^Htt^lT^ Z4 « ZF, ZF « ZF, ZC « ZF 
4R? ^tpsTt^ AB « DE, AC 'Q FF, BC b EF \ 

Tjtffr lifl'SJC'Sffl <MR^® <PC<4<PIT3 ^fat OTQTt '^it 1 

b. ft'jet ®I(W1 «l^ > f Rff*p«Tt ^ 1 




f5G5 A ABC b ADEF <l^"1c-q»l^1 Qi'g'st i 
Wffc, Z A = ZD, ZB = ZE <sra* ZC = ZF ^TTR 


AB _ AC _ BC 
DE DF EF 


<n^wi Trsfl^nf^i ^ 1 

«llpl , *ll , w i. fSi'jet <iij*1c<pl^l' ®t?T ^sr 1 

"sps^J: filters liRsfi^ ^ C^cf ^ c^fc«t?' "^T fSj^Sf ij§fi> 

i£R? <£f?T <PC*1 i^CPlI <1^*1 I C<IC<PlC*ll ISTsjtSR fvb»1 <1»lRJ 1 

s. langc^r *l<H<.m ^*t m^wl<i 1%*ifl® 

*R”R 1 




^ AB A(j qq 

$*teRrfrcff A ABC 'Q ADEF ^ Wffc —— = —— = —— ^QTJt?T 

DE DF EF 

c^t«f^rr *rp»r^ih 1 ^®?rr?, za - zd, zb - ze zc = zf\ 

F&*M1*tF b tS’MRF *F <*RT ^S*MRF <1*11 t<l(.'o ’ItCif I 









v. larger arasfihr ^ <?m ^*l?ifihr ara> c^tm a)<r? ^raH c^M 
^®t?T ^I§. t> JL<.®iI ^raiyllf^ "3PT li'g'st ^*f ^ i 

fa&?T faaRr AABC 'S A DEF are z'.A = ZS a|<R C^K *TPT?f ?tf^f AS, AC 

AB AC 

arc* de, df *Pityiift^ i — = — wra aasc « asff ?pft i 

DE DF 
B 






■ 'slwa t*K.<plt*il ^ ^1^*T 


'o|(wp\o c**t s tq<P®r^C<4-S ^’’Itffs^' '5TS|t 5 T i 

fiiE?r fBcara - a abc « asff fangstw ^*r i tsr^sr <itf bc « ef \ 

ait \8R*ufl?r www ^’IF© BC « EF 'ari^s 




A ABC BC 2 


DE 4<r? AC « SF ^PT, 


ADEF EF 2 
AABC AB 2 AC 2 


i isi^'olw faj^ 'jtR* AS 'Q 


ADEF DE 2 SF 2 




D 


fasten *lfaw, ***»* 'S *t^R**t 

aisltoT $£ir*IJ, Qi'sjt'em «14 /R*<i C5tc^ %# ^ target *lRc<t><ii c«fw af %# 
ft*lf^© «TO 1 

’iRc^ea: lai'gtw c«ic<plcil ^ CT fi^c'o c^t fa'gcsra 

’iRwei ^CpT i ^3T*tI, '§'©!« 5 raf^*f^'S af R^ll?! i 

largESRr Octets "swjsihiwl CT R'^t'o C^f af R**j(.<p fai^stf^ '©•sg<pw ^®it 

^t-io, vSw>vo<i ^©, j&^r-io'sr osjpf 





S8 


^?r l target 'enwia 'SWlVl’jMl 2 : 1 ^*ltffs ft®$ ^5TI 

largest «wR«<j>: W ft*#® 4lfsr t*fa ^R^® CT ft^a 

<^ 4 ^ oreft^ 1 

^*f*tftJ Jo. Ri'gc.'sm *lR(.<p«, oWf 'Q el^ft^ ji»imK 1 

ftc*R PftM: W4ft, A ABC 4<r®ref4<$ O, *lftt4W S 44? AP 44ft 4441 1 ®nR*<i O 
44? *lRc4da S ^TOM CM AP 444tC4 G ft^C® C^f i S, P WtlWI SP 
CM BC 44 %*I4 44 1 4t4C4, G ft’ijft A ABC 44 ^4* 4ft Sim 44lt 4c«ift i 



£NM: A ABC 44 44f#j[ O C«|C4 A %*4 ^ OA 44? *lftC4W S C«iC4 A %*4 
ft*#® 4ft BC 44 *j4? SP i .-. OA = 2SP.(1) 

444 CTC^J AD 'Q SP ^®?ft BC 44 ^*14 44 C4C^8 AD || SP I 444 AD || SP 
44 ? 4C44 <^441 ^®4r? ^ C4t«t wra zpad = zaps, wfK, zozg = 

/-SPG i 


444 AAGO ITO APGS 44 4t*0 

zago = /pcs [ft£t#*r C4i«t] 

ZO,4G = /SPG [44m C4M] 

.-. ^ /AOG = ^5J4ft|ft /PSG 


.-. AAGO 44? APGS 4iftC4# i 


^»4?, 


0,4 . AG 

SP^GP 


2 

—- = - ^t, AG : GP = 2 : 1 

GrP 1 


>8 

/» 

O 


/y 


[(1) 4? ^®] 





'stojrt a. eijllwR) 


<\<t 


G R^ AP "ST^Iw 2 : 1 '51^*ltff© R'©® <pwc^ i 
.-. G R^ AABC tiRT i [sfflR^] 

3HRj: 

•hR*<j^'q (Nine Point Circle): wit'll fi'gt'ets <il$»Jt®ik ^uR*i<*iii, 

cstw R*lfte Tstf&Fv ^ ^fNR^ « 

^Rwlw wNktiw "sptiR^ra, »i4t»ili> <*r§ *rafi> R 1 ^ **1^ ^t'Q<i 'oi^'vtH <pts i 
^ ^3W3. ■hR'^'Q I 

*1) finest<1 'Q *lRw« ^c<l|et*1<pl^ C^«tt?C > *t^ , Sf*wRtj5,nR*^ •^t'G<l i 

*t) •nR*^ <ul»il<r fi'jt'srs *lR^jl j ilt<?r j i»ih i 

^ < t 9 lt F ti ii ($*$*$*5% T&’fflt'ir). '0|tsRl?|^ wit'll 0'5'jft'Sfa ^«f *|R «1?pn3r 

^r, 'olti^ c^f R^ wit'll 'silwp'o R*tffa <il§w i 


RfR R^FT: 'SI-isPlRvs ABCD b^Wwl AC 'S BD *l<P ! ’i<rc^ «W»|M M 

R^ C^f <FC<i i M W BC ^ip ME <lRss EM Rolf's AD <itfW F 

R^C^Wi sim^us^ AF = FD\ 



sRR: m CD if*lil>lH <TC*r ZCBD = ZCAD 

^r<k, ZCBM = ZMAF 

ZCBM = ZCME [^«C?r ZB ME «SRT *jW C^t®T <TCeT] 
^t? ZMAF = ZFMA 
Wl AAFM Riot's? AF — FM 

ffNlPIt TO CT, ZFDM = ZBCM = ZBME = ZDMF 
Wf, A DFM RrgCSf FD = FM 



Scp\s<7 




1? AF = FD [afflffa] 


^ra «c«Pil^® m»Ic*hI & v 5'?C'sr^ 'opa’sf© wlrnoF^ 




Re,*!** 1w: ’ S IW -^g Noi-wpffyFs ABCD &'8'5c,'stn <ll%.’J.c.®il AB 'Q 

CD <4?? BC 'S AD i AC BD o'j'geflufl I fifsrM <psc.'£> ^ OT, AC-BD = 

AB • CD + BC • AD i 

afaW: ABAC C$ AD AC &IW C^lt *TC<T to A t^a AD to ABAC <03 

tor ADAP CT^T AP C^lt BD P fact's C^f i 

'oiyilw ABAC — ADAP i 

^rto 5 acap ctw to *nt, 

ABAC + ACAP = ADAP + ACAP ^k, ABAP = ACAD 
A ABP 'Q A ACD <*Ef toJ 

ABAP = ACAD <*RR AABD = AACD [<IW$ ^5t?»tto C^K toT TOI] 

<*m ®mPi$ aapb = 'ai«Pi$ aadc \ 

.-. A ABP 'Q A ACD^tU^\ 

BP AB 
“ CD~AC 

^r<k, AC ■ BP = AB ■ CD .(1) 

^KRT, A ABC « A APD 4<T toJ 
ABAC = APAD [W*T q^lM] 

AADP - AACB ^Sfe*lto Wl*f tor WT] 
tfR? ®Mp|$ AABC = A APD 








WOtTT O, ©ulftjfo 




Aj4pc « aapd ^nfnanf i 

AD _ PD 
‘ ‘ AC ~~ PC' 

AC ■ PD = BC ■ AD .(2) 

(1) « (2) CTM W «H$, 

ylC • DP + AC ■ PD = AB ■ CD + BC ■ AD 
^T, AC{BP + PD) — AB ■ CD + BC ■ AD 
BP + PD = BD 

WT AC ■ BD = AB ■ CD + BC ■ AD 

SuK'sH i. A PQR 4 ZPQP = 90° PQ, QR « PR RhIS* ^I1?CT 

D, E 'Q F i 

■^) fi>sr <4w> i 

«l) « ^ OT, PR 2 = PE 2 + QE 2 + 2 RE 2 I 

«t) QP _L PP ^ OT, QP 2 = PP • PP i 

f5C3I PQ, QP 'S PP i£RT D, E 'S p ^QTIt?I PP, QP 

DP Wit i PE, QF 4^? DP .-. G 'smIC** i 


P 



*0 ZPQP = 90° 4<R A PQR 4 QP P i P, E CTTO i sfsm <Rffo 

^ CT, PP 2 = PP 2 + QP 2 + 2 RE 2 i 




5»®sj 


P 



Q E R 


A PQE /PQE = 90° PE 

PE 2 = PQ 2 + QE 2 .(1) 

A PQR 4 /PQR = 90° tflW PP 
PP 2 = PQ 2 + QR 2 
PP 2 = PQ 2 + (QE + PP) 2 
^1, PR 2 = PQ 2 + QE 2 + RE 2 + 2 QE ■ RE 
^t, PR 2 = PQ 2 + QE 2 + QE 2 + 2 RE ■ RE [v QE = RE] 

% PR 2 = PE 2 + QE 2 + 2 RE 2 [(1) *lte)OT] 

PR 2 = PE 2 + QE 2 + 2 RE 2 [SfflfaB] 

*0 A PQR 4 /.PQR = 90° *FRQF ± PR i <M0o 4>M CT, QF 2 = PF RF I 


Q 



P F R 


spltt: Z PQR = 90° 

/PQF + /FQR = 90°.(1) 

QF LPR^rn ZPFQ = /QFR = 90° 

A PQF 4 /PFQ + /PQF + /QPF = 180° 
^T, 90° + /PQF + /QPF = 180° 

/PQF + /QPF = 90°.(2) 

(1) «T? 4^? (2) *T? W 5 *tl^ 










«. erilfsjfv* 


ZPQF + ZFQR = ZPQF + ZQPF 
.-. ZFQR = ZQPF 
A PQF ^ A QFR 4 

ZPFQ = ZQFR, ZQPF = ZFQR 
ZPQF = ’®Rf 5 1^ ZFRQ 
APQF A QFR 

PQ QF PF 
"QR~JR~FQ 

RF QF 

% QF 2 = PF ■ RF [efolftw] 

y 1^5? #car xy C3*ftsi*f ab <.<phf5? 

AB «f) BC «t) AC XY 



X B C Y B DC 


A. ^5*1 mis '»l(. r is f&wi w»hfi> <n^R*^? 

D H) E *t) F *) O 

v. ' 5 ^Rtf targes?^ sif^fS '5i«o?rt?r frNj 3 c^r.fsr. '5 ^t slf^fS frNr ^s? 

4.5 C^T.fsr. *f) 3.46 OT.ft. ’t) 4.24 ^ 2.59 <?T.ft. 





bro 


A 



fi>£3f D, E, F '*Pfl3 s C s T BC, AC 'Q AB 4?T '*f s cf ^ I 51 «)lc e il(.'9 8-^ *T? 

2R?fa t rf'G: 

8. g f^r ^t>r #? 

*i) 'spsww *t) *0 *iRt4* 

£. A ABC ^ R>*ilu t^E?T '®if«p'o ^G'Q<i ^t? 

<p) <#fs *l) ®i-tefe *f) *r) •hR-^'S 

is. A ABC »SRf iw Rom w>hfi» iSRt^‘ p 1lc.®ilPi^lc. j i'Si ^5 *MIum> 4M? 

^) AB 2 + AC 2 = BC 2 *0 AB 2 + AC 2 = 2(AD 2 + BD 2 ) 

*t) AB 2 + AC 2 = 2(AG 2 + GD 2 ) *f) AB 2 + AC 2 = 2 (BD 2 + CD 2 ) 

ABC R^wm WC4IMIR^ P BC « CA 4<J PD'Q PE m 

'qwp'i '43T s?(.<u.^ I ED AB C4 O R*<jg'o C^t '4C5, sW't W CT, 

PO GW AB ^ PO ±AB\ 

b-. A ABC t£RT ZC TOW I C <flC4 'SlI'A'jjWM ^*I?T ^ CD ^T, Stm W 

CT, CD 2 = AD-BD l 

&. AA5C C$IC4 R*t%© 4tf*j£®Tfa AD, BE 'Q CF C3*M?T O 

R^C^t^i AO ■ OD = BO ■ OE = CO ■ OF i 

pTSS^s: A BOF 4<R A COE ^ I .-. BO \ CO = OF \ OE i] 

10. AB ©iRp'o 'sR^osfi Wf AC 'S BD *l?P p l?r P R^w* C 5 pt i 

9im CT, AB 2 — AC ■ AP + BD ■ BP I 

11. £4lMl fi'gCSffl *lf?RE5?r ^JPTf^ 3 OT.R. "5PT ^ Rl'gcets frRj 4^ I 

J*. ABC R'§?C'St< 4p|^BC€ t*t?T vfiwv 5^ AD i£RS 

IsngCSf^ *lfouM< i? m 4?T CT, ,4£ 2 = 2R • AD I 







i®. ABC Rl'SjMHi /.A »fRT BC (& D fajUS t£TCS ABC E fajUS 

C5Pf (FftT'S CT, AD 2 = AB ■ AC - BD ■ DC I 

>8. ABC AC « j4B *N1*CT PP « CF i IFNI'S CT, 

A ABC : AAEF = AB 2 : AE 2 I 

iff. APQP 4 PM, QN 'Q PS WflaR 0 f^GTOi 


P 



o of^j pm iff 's^itPs <rc<r? 

APQPWPQ 2 + PP 2 = 2(PM 2 + QM 2 )'5m^S|f^s^i 


*t) IFNI'S CT, A PQR <*RT Rif RlFfa R»hI1><I 

*wR>* i 



RO OA 4R? SP 4R Rffff f^tfR RN i 
R) IFNI® CR, 5, G, O 4R*t Wf (FNtR I 

*t) ZC 'RER a ■ CD = b • CE *l»il4<Mfi> tit&fe RR l 

Wf-ii, Soo^n «|f®l^‘, OT-io^T GSlPf 


8 


«ulfaR><P ^sp^T (Geometric Drawing) 

*8 yils <PW OTQTTf RPrv *1^ ^plft CT f53f 'o|'Bq>»i <p<?| ^1, ^>1^1$, eolfal'sxp 

i ®t*ij CT fi>3f '5P^ 5 *T 'of (accurate) ^QTt ^ sr^ll *TCI i 

^•Mlwsi CTOf etjlfal's-sp #af «wi ’S'STrf sit^l'sri i 

4 c*tw f*w%iT - 

p gf^fS 'osjj 'S fofac'o Qi'gst 'o)wqa«i i£)^ ®i'«p(.*in *l!bl<t. «p<K'o ’ffaW i 

p gfirS 'osjj 'Q i%f%Uo 'oi«p</m ^slt^of *itsl<§; Ws i 


fa'gj'st 


’Hlu i. i^rjCSr^ ^ ' J T°"f?t C^K 'S Sw>'o| (FpSTlT Ql'gerfi* ^P^T WI 



■sfOT^#, M>!WI Qj'gc'sj’a 'ffsf a, 'S»'o| h ^ 


"ffSf ^"Tff ii|^ff> C^M x Ci'STIt'Sft^ i fi'gstfiS 
<P<\C& i 

VOj'Bqirj; 

*ti*\ i. C*IM>lMl C^*lt BD BC = a 

'Sfv’f C^U> I 

a 

B C~D 

*fff *. B t^JC® BC 4*1 ^1?T BP 
«llR» i BP C®l£^ BM = h (.<pu> i 


M 

f5C 



*rf*f M f^Po MN || BC «P*H <1# i 






'STOJRT 8. wulRRxp wiwp** 


m 8. ^siRR B fajVS 2R3 Zx 4R ?RR Wt (t. A, C CTW I ^oRC®T ABC-% 


^R ZCBE ^TRR I ££ CSlRf^ 

fijNger i 


MjV R 5 A R'^C's (Rff ^R l 





P 


P 


M 

X 

M 

X 

a/ 


< ' N 

> 

__ ^ 

X"7 AT 


/P\x a 


x. 

1 

B CD 

B 

C D 


8RR: MN || BC (spsRTl^lR) i .-. ABC «OT BM = h I ^RftT, SC = a 
ZABC - Zx i .-. I^Sf i 

R«M: ^ 'S ^ R*R (FRT WRR i ^o?t? <4?# <RR> 'tfe ' 5 RR ^ofs*f 

G$U> ftR 'SR i£R SffC^s 2Rs C^ 5 tC c R ^RR RsR «iI<P(.'o RR i W©8*R 'ffsR RC®t ftfppfe 
RSfiR RFr5 RfSq^ff R*|R $*R <iRR «ST^t RR PR ^ C«tW if 

R'SJC'St-s) Sbb'oR ?RR ^ l 

^PPltR fispjjRR f^RgRsR 'Q 'ST'R ^Rt?R ' 3 Rf$ W?Tf ^5|t^ I 'Sf^R i 


s 

a 



•’■wfiS s 'SR?1*Ro(. < pl e f x R'SRt 'o)lc^ i Ri'j'srfiJ 
'o('89 r i ^RC® RR l 



^RR: 


m i. «M>1MI R*It DE (RR DB = s 
'SfsR RU> i 


D » b E 


«Jt*l *. DB R*IR d zbdf = 

-Zx «1RR i 
2 


vs. B R> c<Pti3 <K3 'spft a >^R ^RR 
^jRt< Rr ^<pf5 ^Q&|*t 'o|«pi <pR 
Rf DF R C « C" 1^5C® C^R ^R i 
B,C « £,C" RN i 



V8 


Scp\s<7 



8. C^F^US /BDF /.DCA 

« c" l^apo /bdf 
ZDCM' 'SPRH #i CA « C"A' 


C3*lt BD (& ^T^II^CST A 'S A' 
f^s (m ^ETi ABC « 

A'BC' fa'jerqfl larger I 



SfaM: /ACD = /ADC = /A'C'D = \/x (®l»Ml^>1IW) 

z 

.-. /BAC = /ADC + /ACD = \/x + Jzz = /x 

z z 

.-. ZtfA'C" = /A'DC' + /A'C'D = \/x + Jzz = /x 

z z 

4^ i4C = AD, A'C’ = A'D 
ABC Ql'sce?, 

/BAC = /x, BC = a^CA + AB = DA + AB = DB = s 
.-. A ABC-% fargiSf i 
'aim A'BC' finest, 

/BA'C = /x, BO = oiW CA' + A'B = DA' + A'B = DB = s 
AA'BC 1ar$®f i 

©. largest 'Q ^*1?' ^ cpfs^rf ^rt^. i largstfij ^ i 



li'jc.'sfa ^ a, ^ «i*w<i d ^ Pl«i5(.<pH x Oi'QTlT i fish's# 
<mw> '5^ i 




B dp 


D 


*ft*t i. WM>IMI BD am BP = d *lff *. P fajUS /x 4<r ^P'lW (&WH 
wu> I ^/DPM '®i'*P r i <pR I 





'srajm 8. 'oi'«P'i 





*fffl 'll. B (ft c<Pttt <PW a <ul J ll*T 

fas pm 

C face's B 'Q C C^t’t'^'l 



* 1 M 8. ’Srtsjl^r c fajC® /DPC = /.PCA 
CW '3PSJ57I (?R CA BD 

(ft ifinw i vot^T ABC-% 

fizrfWi 



SfsrW: ZAPC = /ACP 
.-. AP = AC 


.-. AB - AC — AB - AP — d 

^1?r /APC = /ACP = /x <s& wtift i 

.-. /APC + /ACP = /x 4<T /CAD = /CAB 4? i 

.-. /A = /CAB = /x 


;. ABC-% ftcfa i 

■jppfUij 8. Ri^tem ^st, wii <?m c^reut i 

Ql'Sjetlu 'qwp'i <p<K'a i 

d - h - x 



■sn?T R'gcet-fl '5a>'o| h, 'S’|?T "ST*^ d ^T?®rff ^^5f& /x OT^QTTf l 

Ql^ejtu «|'*p«i <P<)(,'» I 








«fH i. PIWlWl GNt 5£ 4<T B f^a^s Zx ZEBPVVSW^l 

*ft*f ■$,. B Rt[U® BE '8’RT BQ 'owi ^ft i 

*IN O. BQ PtW I^TgC^ Sod's! h <4RT BM Wt C<FU> Itt i 

m 8. M fajVS MN || BE ^ns^T ^ BP A C^T W l 

*ft^f <t. A R**jc<p c<pet <pcfi d <*rt ' 5 T s rt*r ^jMI< Pi to ^<pf5 ^sol^f ^sn^r <pfii i ^ 

BE Q$ D ^5C® C^f Att i 

*rr*r «j. be pipf dc = bd wt pfc& Pit i a « c wm ^ft i 

'skw, AABC-% 'SPt'y Qi'g'sr i 
Mi BD = DC :. D BC 4*T 'ST'Of^i 1 
A, D PTPt^#i .-.AD = d = ^jftiT ^T ^f«Fs WTt, BC ^ I 
MN 'Q BE >1v||*to^H i ^55T? AABC 4<T ^Fst BM = h I 
zasc = Zz = ^ ««wf6 i 

.-. ABC-% SPtS Qi'g'st i 

»C's<u: Zx ^ It's*! <P« '°I(.*H J WM 1tl?®T ^It'QTIt PIOs ”I1C^ l '3^1'sl'S 
(Pp<lJ '5 cc?\!>|<i PlW <p*< 3.C°1 ®TKR <P3l <jlt<! »Tt i 

^t^«t J. fcNj 5 PT.1t., ^fft ^TS^ref PFN 60° 4^? «T*r?T ^ 7 

PT.1t. I ft'gstlu i 

ppant WtC^ ^ft BC — 5 PT.1t. 'ST*!* ^ Af^ ^rafrJ AB + AC — 7 PT.1t. <£R* 
ZABC = 60° i A ABC 'Sf'SR <R^5 ^pr i 

*ff*T i. PIWlWl Gtf\ BX PlPF BC = 5 PT.1t. C^C5 Pit l 

*M *. ZXBY = 60° i 









trH 


*ti*r ©. sy c^ir bd = 7 <?r.ft. <?rc& fit i 


*fM 8. C, D CTM I 

*fW <t. CD *ra%R5^> 'Sff BD (?F A R^t.'s C^f i 
«jt*t *>. A,c ctw <fR, ABC-t Ric# fangsr i 

y 



csrc^a al, cd *w *refr«t®*, ad = ac i 

■®1^T BD = BA + AD — BA + AC = 7 OT.fr I 

wiktH fr^CSRT ifr? frNl 7.5 OT.fr. ^ffr ^TOTTt C^K 45° 4^? , 5f' 9 Rr ^ «i*o$i 
2.5 OT.fr. WSUt 1 «W1 <PflC's i 


Wilt ^fr BC = 7.5 OT.fr, ^ ^ AB-AC^AC-AB = 
2.5 OT.fr. ^fr ^TS^Rt C^H 45° I Rl'g'srR ®iW(.'s ^ I «il»ral 4*ltOT AB - AC — 2.5 
OT.fr. t*RT CWf 'ojwpwa OT*lwt i [AC - AB = 2.5 OT.fr. ^ fi'gsrlu frsst 

«l'»P r i ^s?T i] 





b-V 



i. ClftT £X CStW fiC = 7.5 (TT.ft. C^C& l 

K\*\ *. ZyBC = 45° ^4# l 

«(Mo. BY CSPlt C9tC^ BD = 2.5 C*T.f5t. I 

*|M 8. C, D OTft i 

*IM <t. CD «iRT 'G-'H RS'etffo <?FT BY C& Afa'jC's C5pf Wl 
m 'b. A « c c^rm i ABC-t %?# fang's? i 

fangflS??r *tf?^NT iiW ^ ' 5 T? B r?f c^Mqil (Went I figstlu «l«Pl ^ I 

*0 f3|'gbM ^ BC = 4.6 Plft, ZB = 45° «*W? AB + CA = 8.2 PT.ft. Ui^t 

^It^l Ql'g'Stlu '0|!<P(.'ffl i 

*t) •>h(.<pI^' largest ^§jf> 3 OT.fsr. are? 4 csT.ft. cptqtjt 1 

^aifag'Sf ^c?r fang's?^ «(W(.vs ^ 1 

^ r ) A abc are bc = 4.5 G*r.ft. f zb = 45° ^ ab - ac = 2.5 c*r.ft. ffpewt 
1 A ABC fi> '«w»i M's 1 

$) A ABC <4* *lfiffl>lT 12 C*T.tSr. f ZB = 60 ° are? ZC = 45° Wflflt ^K*i 
A ABC fi> «il<P<.a> ^ i 






8. '5|*M 


Ms 


^5 *i*hn 

^Hlm <t. ‘fl'SR ^3 '5>i®q>»i <p?J(.'» '*IT #r> PiPru ft 5 *! ftc?T *It?r >*r^? *lRr 
PiPrG J 1<I I7 1C<I^ «cqp!<|\o $ltw i 



A 'Q B PiPn5ft^ PQ ,i rc s R> PiPrS i ^"spr < ps<.'o $,(.<! 

^It A *3 B ft**J pTC-SI ^ITT C<Pttt PQ ' 5 ra®I^ , *l1^ ^RT 'a|<5HI*1 <PW I 

'owi: 

«fl*r b. A, B <?Iffi i 

m *. ab c^ttsx?*m cd 

*1W «. CD C^lt?*f PQ CSP«t1W O ft*^W> C^t 1 

*1M 8. O (& C^W OA ^t OB ftc?f ABNM ^ 'o|'*p*i ^ft I ^It Pi (.‘ft ^31 

2ft1*t: CD GPlt AB GPflW i CD (3 *IW tflWlMl ft^ A « B CSlW 

•W'jjM'Si I O ft# CD 'Q PQ (iRT %*RT l ^3jRlt?r, OA 'Q OB 

WT O G$ C^W OA ^T OB ftoi «il<K«i ^afi> A 'S B #5 ftt?I 

wa o ft 5 # pq c^im «*Rf \ ,-.o c¥w ^oaa\ob 

ftor 'oiftp'o ftc^ft i 

TppftFjj \jj. tfr^fS ftpfw C^ItvP'Rr ^rsTt 5 ? '^ift ftf“H> ^3 ^5ST <psw> *Tf 

PiPrw ft 5 ^ ftc3T *lRf i 

A 'Q B #T> PiPrw ft 51 ! r <*wfi> ftPrw C?NtWl?r frftl I tiRRT ^3 «|wpi <P< 1 (.'® 
*lt A 'Q B ft 5 ^ ftw ^Tft ^IRT r ^ »i»ih ^?T l 
w%\-^ 'Sw?^ srfcho, w-ioir gsiPT 





c&O 



*1H i. « 5 CTW^fiTi 

*1H A 'Q B C$ C^tST ^CT r <*RT J 1»(h Rf£?T AB «^T?T ^5?T *ttE“f ^3i>K 

Tsjps i *£& *tn?*i<T ^sbh -ffi ’f^f^ p f^jsa «itt*Rr 

9 l?i w i^c<r> Q R^c'o c^t^^ti 

*fr*t v». p g$ c^w pa t^c?r abc ^q i 

*1M 8. «ihWi Q C$ QA ftOT ABD ^5 «r»P*l I 

*1H <t. ABC « ABD f5 slW>J4fi33 fstofa fg i 

£NM: PA = PB = r i ,\ P <& ^ PA^\ PB to ABC fB A 

'Q B f^C5I (SW? PA = r ^ i 

QA — QB = r\ :.Q C^W ^ QA ^T QB <lM*f RtU ^ps ABD ^S A 
'Q B R 5 ^ Rea ^ ^ QA = r 

.-. ABC « ABD ^5 ^Rr$ ^51 

«f e i. 'qwpi <p<k.'o ^ ^rf <3<pf5 RRrw ^'3(,<p RRfv R^os ^f*f <pw 

<;R?*t c^lcil RRrw R^Rc*f ^rt?r i 







WJTTT 8, , 'ow«i 



Rf%, RPr5 ^(.'Q<i c<pta C, P ^ ■^C'S’S ^5*R 'oi-qp^s i£Rft> Pi Pro R*j Q if 
'^g’Sf (£Rfi> PlPtO I iff^t i*Rfi> ^3 «l'*P r i ‘P-SH.'O 3.M *It if ^'SC.<P P R'gC'O 59 t*f <K3 
»*R? Q f^g Rc?r *JR i 

'«w*i: 

m y p, q cm ftfe\ 

m *. PQ *flF3T AB I 

*M u. C, P CTW rR I 

m 8. cp Gr«it?*r ab (ft o R’gre csgRcn 

*fH O’. O (ft c<Pta <KS OP <*R *RR ^jRt< Rr witwp'o PQR ^3^ '5f**rn5 ^5 i 

gRW: O, Q (RM rR i AB <R*ItPt ft OB C?Rt?*f PQ 4R *reR«t®Ri .-. OP = 
OQ i 

^®?ts O CR CRR RR OP Rffltf Rr ^3 «iR s c«l Rl Q R=g Rr RR i 

RRR P R*gfD gIR ^c'Sfl grswkhi ^T°c*j!©?«*> (^slR 'S*t? «Rf*R© i£R? p R^g ^o?f 
^*R^5Rf*Rs i P R-gt.'s fsw frPi's i gRR? fsw P fact's »Krri 

^•ai< o cr crr rr op rrR Rta «ii«<p'® vsr^r^j i 

^iHIu V. 'o)wp*i R ^RsfB" RPPS j m«'iw*ll(.<p ixtrR RPro Rijo's 

39 f*f <K3 i^R? CR*IR wlwl R*g Res R3I 

■SJW rR, AB ;y R®tR'*W A i3Rfi> RPrw R^g AB (R*IR RrP^T P R^R <3Rfi> RPr« 
Rsg i ^5 «iW(,'o R AB (ft A R'gt'o R*f RR 4R P R®g Rr R ?1 l 



(SCO'S!? 



«TM i. AB 4iT A R-'jfls AC R«M rR i 
*fM ^,. P, A CTft ^sR QR RRR rR I 

«rt*t vs. qr 4<r? ac c<Rm o R 5 ^ csx w i 

*IM 8. O C¥ CW OA ^JRR REST APS ^s i vo|^.c,»i APS % fa i 

gRT*!: O, P CTN ^R i AP C3*TR QR <*R IS^R O ^srRFs i 

:.OA = OP i 

.-. 0 C^R OA RRt*fR w 'oifwp'o ^3 P Rr *IR i 

^5|RR OA ®0RR CsRR A R^ AB <4R 'G’R AO I 

.-. AB R*Tf?*f ^s!i>c<p A R'^c'o ’^K ^>R i 

.■. O R 1 RJR ^R OA ^JPtR Rr «iR<p's ^sRr Rc*R ^5 i 

Rcsl<H: RR^j t «& RPR> R^ltR* RR *5 fiat's ^H" <pw, RRtS r®IR RPR* R’^c's 
«iR j (.'s '^R ^ ^(.'a?! ^R i wRfa ^ R*N’®T RPrw R^ 'Q 

RPR> R**i 'S'ocsR ^033 *lRR?r 'Q’tR ®IRc<i R*iR <iR Rn^wm ^ncwls?^ r®IR 
R*R Rr RR l «kc«1 < 4 ^ 'Q ’^•qiR'P's ^JlPR c^R^J CRW ^R l 

wiRsH O. 2 R.R. Rf*1*5 ^(.'3'S c<pej RR 5 5 R.R. ►jos wltil RRv R"^ $,(.'» 
«iRp'o ’^’K^csisi iiNj R*R <m i 

^piRR: 2 r.R. ^jrR Rf*r5 ^s?r r® o 4®rRR$ p rr of^'p 5 r.R. i p 
R**j Rr* 'si'wp'i <pr ^sR Iin) R*R •sk.'s ^c<i i 







WOtTT 8. 'awi 


J&vS 



i. OP C*P*ltra> 1^1%^ ra# I *#, t^5*T M l 

fHtf ^ tra>w om #t?r lira# ^5 «iff% rat o o^fera* ^sra Q >ira? R 

Rijos C^fWi 

*ih o. p, q lira? p, r cm ^fra i pq lira? pp-t i 

til’H PQ 'Q PR (S *lf^lH *11$, PQ = PR = 4.6 OT.R 


^>) 5 pr.f^., 12 <ra.R. 'a 13 ot.Rt. ratiRf*# iirafi> fSngcsra «iu>^g «iwp*i lira 
rajrat^ #^?r i 

^) 6.5 <ra.R., 7 c^r.f^r. lira? 7.5 c^r.fsr. <iRRPiv lira# lapgcsra <iR^g ^rara ^ra 
lira ‘yhra #*f?i <p<i i 


^[%#8 

i. Zx = 60° rw Zx 4<i t4 i ic c ra ^rra ? 

^) 30° «f) 60° *0 120° ra) 180° 

$,. 3.5 C 5 !#., 4.5 OT.#. lira? 5.5 ^R"1*f 

c,<p«i£)ii Raters! w (ra.Rr.? 

^) 54 *T) 40.5 «1) 27 ra) 13 


Rom froira «ll(.9ll(.«P IS 'G 8 *T? Stwjra 'S'G* *ft'8 I 




is8 Sep's# 

D 


C 6 ^2 E 

«. ZADC ^ W? 

30° *f) 45° n) 60° '*0 75° 

8. AADC 'Q A AEC ^ C^3Pp5^OT ^*$5 W? 

^F) 2 : 1 ^T) 1:1 «t) 1:2 *T) 1 : y/2 

<t. taj^CSfw 1 5tf& C^M 'Q 'okn« «r'»s OTQUT 'sff^s i 

'Js. l3TgC®j?T ^>Ft, 'jjft <.<pHq«is 'sps^- 'Q c^Q'flt fe'j'srly 

h. f^sT^t't 'Q c^-lqwis ^fsrf 5 ^ OT'sirf Qi'g'SflU ^sjfo1 

tr. Fks(.<pH 'S '5M?T wl'hwii ^5?r OT'STTf Fi'g'stly l 

<s. target 'qRi'Sjet 'Q ^sMit ^ ■^fp' (WTIt ^rl^, fa'g'Sflu ^sjfas i 

io. ^ *R®T?f CTH, S»'0| 'Q ^ Rlfa' ^Rj w?lt ^It^, Rj'sj'srfS i 

^>) ^rsrc^t target 'qf^'g'sr 'Q Tsr*t?r ^ Rt^sr w®?r waTtf i 

*1) p£)'§C'sra '5Rffl3Rt CFRt li'gsrly «ffo i 

ifrsR aFFft oiwp*) ^ *if liRsfij FiFn> <4'? (.<plt.*il Pi Fry R^c'® 

i£i^# »t*f i 

iM). i«rs|ST Aftffi ^3 Tit iJR5fi> FlFn& ^5t*F 4<t C^tCTT FlFpfc Aftt iqoft 

>5 < pfy ^'a(.<p (,<p|(.«il R'*j(.'o ,< ’l*f <pgs i 

i8. aR 5 ? liRsfij ^3 ^p^ssf ^ Tit iiRsf& RFpS (,<p|<.«il R'^JC'S i5R° 'S'pfy RFro 

aR wlwl PiPn> R**jc.'o ‘pcs i 

i(t. 1%^ ^Jffl<RFl£ iS^t FMl> fS <7H 'SRt *I-sH<k<p i 

ifc. O t.<PttjRFRj M»lt*ll ^CGf! AB TStiAft P C*JC<plc*i1 I P fe?I , 5r 9 R aRsfi* wt 

CD ^ <7R CP 2 =AP ■ PB~5$ l 

iH. >>l»lR<ll$ Ql'jjoet^l ^ 5 C>r.^. ^TSTRT frf# 6 <?T.R l 






8. ©tjiPiRxp 


«&<!■ 


HfrgerfS ^ i 

*0 fsrg^rf^ *iR^s w i 

*t) i£f 5 R ©f^*T ^ T([ «jfSq>\s ^j!>llW% ' 3 T 5 rT s T ^>0W 

P R**jo© ™\*f C^H ft®5 Q f^C?l ^TtTT i 

iv. O c^ <303*1 3 OT.ft O ^0© 5 (TT.fsT. T I 

^) ^wblyilw f&tfl ^ i 

*0 T TJZ 5 ^5 ^ ©fN* i (^<p(.*i*i f 53 F 'Q ©JI<Hj<p) 

*t) 1*Wtc®1lslG>n <u<i^l*i <pw *hR> i 





(Equation) 

Rfosi ^POt '%1?T ^ I CT^T 2|t^f& 200 UW ^usi <P«l<pfij 

*tflf 'S 4001>W ^C^lj-si <pc^<pH 5 i (flTC 5 © 'o|Msl 1500 1>W ’*1^5 ^ i ^ «H?raT 

200s + 400p = 1500 ^T, 2s + 4p = 15 %t *|#, pNlPT s '“lltfo ^?«Uf 'Q 
p •blew! l 2s + 4p = 15 s 'Q p 'O|'33|\o ?Hf*t I 0®1<P Rmw s 

'Q p ^sT RR5 C®tW»T SICSIC^, '*H 'su'mI'o sTlPlsT RRv ' 5 lR f^f?I <PS]|^ J l»i)<P<lC' , fa' «r*w l 
’’Tsrf*It s T J 1 *Hc<P iRST-^»fsr (23% ’tf'fa ^C?f 's|lc«lli>ll sy.iK. 5 ? I 

4 C*tw f*W%T - 

► RnI'o ( ax 2 + bx + c = 0) J l»(l l (t ; T file's l 

► fsRvs ^sjffs sfRjR i 

► 1*1^5 '51§t^S^ef ^idiftJT <P■SIC'S ^Isic^ I 

► ^5% ^4>sM ^JNJt i 

► J |b*?lsj J l5Wsi c t ■ 3 1^l*4t*T ASIC'S ’Hoc^ I 

► ^ WW 'Q >|5)4»UC 1 H CSfR *T*It*lH <Rffs l 

► «iIas<iR»Fs<p iin->uic<p ^ &®ic<p<i lari's 'Q Rail's ■>i?l<p<ic c t st#t ^r 5 rt 5 Jt*r 
<mx i 

► ^ t>«i<p RI*1 h> ^d<pR £Sff6 ^T*rR < 1 ^ 0 ® *iRc<i i 

► OT^lfSwra Rxilvo (ax 2 + bx + c = 0) ^RRR *IR^ I 


fl^o *1*jW*H 'Q ^|?r 


wR^i wtRr, t>oic<p^ c*r 'sjr wj ^R ^?r, ^ ^R Rf 

(Root) ^ 'SIR 'sjR^TR ‘qR! *i*ita<Mfi5 i 


^<rc-ii*R <2t% WW<I 4<PRtvs « ^ WW^I 

* ft*R ^IMIIHI «i 'Sjfr^rr 'sjfR ^T, 

ax 2 + bx + c = 0 ^sR ' 3 T 5 lt s ^R <p^l i 





wm <t. 


R>*§ c<?lc*il ^tPl^hlw j i^c'sr ^lw Rt^W - <p^l ^rt?r *rt i (7f ®t*w c<ic<pic*i 1 £fat*r RnM 

*hWci« ©Mj R^RlRvo <p«ii ^ i 

(i]^a ocri<p ^<iRi\d R*jf^> ax 2 + bx + c = 0 I <4^lfaT a, fr, c ^R^lJt 

a ^ o i f^jps ^[faPT 

ax 2 + bx + c = 0 

^T, a 2 x 2 + abx + ac = 0 a Wt <PW] 


^t, (ax) 2 + 2(ax)^ + - Q) +ac = 0 


= -— ac 
4 


^t, ax + 


2 ^2 


b 2 — 4ac 


^T, ax + ^ = ib ^ 68 4aC [^55 *IPR ^5 ^BI] 


_ 6 V& 2 — 4ac 

% ax = — - ±--- 

2 2 


^t, x = 


—b ± Vfe 2 — 4ac 


«Foi*re, x <R "SR *IT'QTIT CRT R° '5R TJ^ffr "55^ 


—b + yjb 2 — 4ac 


(2) R? x 2 = 


—6 — \Jb 2 — 4ac 


(1) *R •>i5)<ps<. e t 6 2 — 4ac C3> tRl« Rt>lij<p 

*JR 'Q 2j^R> <pw l 

fHt>lm < PS R«)l'o j i5)<p?icH'sq W 'Q st^% 

*# a, i), c ^*IJT i 'oRR 

^) b 2 — 4ac > 0 'R? ^C®1 »l»ita<Hlwi *qhs<q, «i»l»lh 'S ^11 $,(.^ i 

*f) b 2 — 4ac > 0 1%^ ‘‘I'fa’f •it ^Ias*), ^PTsR 'Q "5^ l 

*0 b 2 — 4ac = 0 R(.®1 *l»ita<Mfi5<l '5j®ra?T ^|ao<i 'Q < R y R' *wh ?,(.<], ^G'spwi x = —— 

2a 

^T) b 2 — 4ac < 0 rg®i «q|Ao«q i 

SlI^M i. x 2 -5x + 6 = 0 <R'Rt*R'Rn 
'jpsfT-i'O, 5»'ou ’if'te, JsST-io'sr @t1*t' 










X = 


ax 2 + bx + c = 0 • ) l?l<M(. e t4' 'g o t*il liiwwi ’If'QTlT *TRl a = 1, b = —5 
i*f4? c = 6 i , oi'o»iW 

_ -(-5) ± ^/(-S) 2 - 4 • 1 • 6 _ 5 ± V25 - 24 _5±\/l_5±l 

sTl “ 2 “ 2 “ 2 

_ 5+1 5-1 

WfK xi = 3, x 2 = 2 

SlI^sH x 2 — 6x + 9 = 0 ^ i 

ax 2 + bx + c = 0 ' 3 T5fft r ^ c R ' 5 TfcS| 477^4 ^tt'STIt T[t?T a = 1, b — — 6 

c = 9 i ^Rt*lR 

_ -(-6) ± yj (—6) 2 — 4 * 1 ■ 9 _ 6 ± ^36 - 36 _ 6 ± 0 
x — 2*1 _ 2 _ 2 
WfK xi = 3, x 2 = 3 

«. x 2 - 2x - 2 = 0 <W ?RttR ^ I 

^RT*lt*T: ax 2 + bx + c = 0 ^TlW 'gpRt «flwwi *fN3?Tf ^1?T a = 1, b = —2 

c = —2 i 'Q|vs«iR *i*ita*Hfi5*i 

_ 2 ± y/(-2) 2 -4*1* (-2) _ 2±>/4T8 _ 2 ± 
x — 2-1 _ 2 ~ 2 
^ x =2 ± 2vg = 2(l±v^) =1± ^ 


Xi = 1 + a/3» X 2 = 1 — \/3 l 
s T*p“ik OT, ^It^tCTJ x 2 — 2x — 2 (& ^ < 1h(.<p RcSR*! 


•Tf C’tt^T'S SfW' 

8. 3-4x-x 


^ <psl i 

2 — 0 t^RT J l a Jl*Tt»T <P31 


J l»lhh: ax 2 + bx + c = 0 -'ll(,‘4 'jpHf <P« ^TOl ’tt’QUt ^Illf a = —1, b = —4, 

c = 3 1 : 


_ -(-4) ± ^(-4)2 -4- (-1) -3 _ 4± V16 + 12 

2 ■ (- 1 ) 

4 ±2^7 
-2 


4 ± y/28 


% x = -(2 ± V7) 

^5,, ®! = -2 - V7, -2 + V71 


-2 


-2 







WJRT <t. 


^gf: (2) 'G (3) *Tv ^2RT ^l^jc^lj ax 2 + bx + c = 0 ^c^s> ’spT a;i 

a; 2 ^ 'sj'ft' ^ 

^) 6 = 0 *) c = 0 «t) 6 = c = 0 

^T) a = 1_^S) a = l, b = c = 2p _ 




•'jww *iIrIc<u Rim ■>i»iW'sH , < j[(. 8 'il*i ■>i*)l l ft*T <p<i: 


b. 2a: 2 + 9a; + 9 = 0 
8 . 2x 2 — 5x — 1 = 0 
H. x 2 - 8x + 16 = 0 


*. 3 — 4x — 2x 2 = 0 
£. 3x 2 + 7x + 1 = 0 
tr. 2x 2 + 7x — 1 = 0 


'D. 4x — 1 — x 2 = 0 
'b. 2 — 3x 2 + 9x = 0 
fe. 7x — 2 — 3x 2 = 0 




^f^cr mc<m <r*% *re#p© *tPr $itwr 

^tf'QTTf ' 5 TtTI I ^§® (71 'SfT^I ‘^ftGTTt ^tTJ ^’Jc^ll 2f^3 

fspfcf ^ i <f| sj^TT^ 'anho*i (Extraneous) 'sjfT i ^Ts^t^a 

^ftWt 20?Hn sit 0 ® TJf^psTt 2f^TQ ^fT ^5t *|ffat OT^It 

i *tfteRr c*i ^ ^fr ^>1^ ^c<] £fw j i5W3t c fa ^fr i Ru> 

<pcsj<p1I5 Sh^sK (W3¥f ^c«il i 

<t. <RT: V8a? + 9 - yj2x + 15 = V2a? - 6 


^TsrNK: v / 8^+9 — y/2x + 15 = \/2a; — 6 
^t, y/2x + 15 H- \j2x — 6 = \/8a; -h 9 

^t, 2x + 15 + 2a: - 6 + 2y/2x^l5x/2x^6 = 8a; + 9 [^f W] 

^t, >/2a; + 15\/2a; — 6 = 2x 

^1, {2x + 15) (2x - 6) = 4a; 2 [<3*^ W] 

^1, 4a; 2 + 18a; - 90 = 4a; 2 
^t, 18a; = 90 
,\ x = 5 

Tf^f x = 5^PT,= A/49-A/25 = 7-5 = 2 = yfl = 2 






ioo 

7 T 5 JT*lt i T x = 5 

p = ,/ x ~ <|gr J * + . 1^+^ = — q>D+«Hifa l ^BT 

Y x +16 V x + 16 V £ 12 

’tffaFf <ps 1 

*». i/2x + 8 - 2VXT5 + 2 = 0 

’PltqH \/2x + 8 = 2yfx + 5 — 2 

^t, 2x + 8 = 4(x + 5) + 4 — 8\/^ + 5 ^c<] 

% 8-y/x + 5 = 4x + 20 + 4 - 2x - 8 [WW W] 

^T, 8 \J x + 5 = 2x + 16 = 2(x + 8) 

^T, 4\/x + 5 = x + 8 
% 16(x + 5) = x 2 + 16x + 64 [5< ^01] 

^t, 16x + 80 = x 2 + 16x + 64 
^t, 16 = x 2 

x = ±\/l6 = ±4 

’Ufa x = 4 ^T, = V16 - 2\/9 + 2 = 4- 2x3 + 2 = 0 = 

x = -4'SPr, = -V/-8 + 8-2-V/-4 + 5 + 2 = 0-2 x1 + 2 = 0 = vSH^ 

.•. 1*1 (.4^ x = 4, —4 

H. ^T: V2x + 9 - y/x=4 = v / zTT 

■»wl4l*T: \/2x + 9 — \fx — 4 = V# + 1 

^T, 2x + 9 + x — 4 — 2\/2x + 9\/x — 4 = x + 1 [^f <pm] 

^T, 2x + 4 — 2\/2x + 9\/x — 4 = 0 

^t, V2x + 9^/^ — 4 = x + 2 

^T, (2x + 9)(x - 4) = x 2 + 4x + 4 [¥w] 

^T, 2x 2 + x — 36 = x 2 + 4x + 4 
^t, x 2 - 3x - 40 = 0 
^T, (x — 8) (x + 5) = 0 
x = 8 WRt x = —5 








'srofa a. ioi 

x = 8 Rt“i, 41*1*1^ = 5 — 2 = 3 <^1^° ^5t«T*t^ = 3 
x = 8 £f*rs •4»il4 1 4<. e f? >44# ^fT i 

x = -5 ^wu •rcr, c^n x = -5 ^rt^r wsre* mm ^35 *rr 

^«3|lfj\S '5RI I 

.-. fids '3T5rr*fr=T x = 8 

»|i®4J: 'SftSsT ^TSff^R CW <p<i(.«i'S x = — 5 St^tOTfflJ "55 *Tf I 

'Sll^‘1 V. mm 4RT: y/(x - l)(x - 2) + y^x - 3)(x - 4) = a/2 

y^x- l)(x-2) + v /(x-3)(x-4) = 

% \Jx 2 - 3a: + 2 - \/2 = -V ^ 2 - 7a: + 12 

^t, x 2 - 3x + 2 - 2 v / 2\/x 2 - 3a: + 2 + 2 = x 2 - 7x + 12 p<^CST] 

^t, a/2x 2 — 6x + 4 = 2x — 4 

^T, 2x 2 - 6x + 4 = (2x - 4) 2 = 4a; 2 - 16x + 16 [^W] 

^ x 2 — 5x + 6 = 0 
^T, (x — 2)(x — 3) = 0 
.•. x = 2 x = 3 i 

*tffat: x = 2 3,C S 1, 41 s ! = \/2 = 'bl r l , ’t^ ! 

x = 3 RC.®1, '4T s f 9 t^ = \[2 = vsliTO 
.■. ftc'fo ‘ 3 f s rt*rf s T x = 2, 31 

J». mm m: a/x 2 - 6x + 15 - Vx 2 - 6x + 13 = \/T0 - \/8 

mm: Vx 2 - 6x + 15 - \/x 2 - 6x + 13 = v/lO - a/8 
^*t*T x 2 — 6x + 13 = y SfW ^(.<q 

Vy + 2 — y'y = a/10 - a/8 

■41, vV-i-2 + 1/8 = -^+ V"10 
% y + 2 + 8 + 2V8y + 16 = y + 10 + 2yT% [^f 
^t, V8y +16 = yT% 

"41, 8y +16 = lOy [4*fW] 

2y = 16 ^ y = 8 





^t, x 2 — 6x + 13 = 8 [y ^ ' 5 JH 
% x 2 - 6x + 5 = 0 % (x - 1) (x - 5) = 0 
:.x = 1 5 i 

*l5tal: x = 1 rc«i, = %/!o — y/S = 'bl r l 9 l^“ 

x — 5 RC®1, ^T s f < W = y/10 — y/8 = '5t*T*t I ¥ 

.-. fJTCfa ?TOt*lPT x = 1,5 

io. ^lT*JtsTW: (l + a;)l+ (l-x)s =2s 

?PJWT: (1 + x)s + (1 - s)s = 25 
^t, 1 + x + l — x + 3-(l + a:)5(l — rc)s{(l + x)s + (1 — x)s} = 2 [^T^ca] 
^t, 2 + 3 • (1 + x)5(l — x)s -25 =2 
^t, 3 • 25 • (1 + x)5 • (1 — x)5 = 0 
^t, (1 + x)5 (1 — x)5 = 0 
^t, (1 + x)(l — x) = 0 [®IMI<I <pw] 

.•. J i*<l*lT 5 T x = ±1 






fx — 4 + 2 = \Jx + 12 
/2# + 7 H- \/3m — 18 = y/7x + 1 
/11a - 6 = \/4^T5 + v^ 7 ! 
/x 2 — 6x + 9 — \Ac 2 — 6a: + 6 = 1 

V^W4r- u 


/llx — 6 = \/Ax + 5 — \/x — 1 
/x + 4 + y/x + 11 = \/8x + 9 
fx^ 8 + Vx 2 - 14 = 6 
/x — 2 — — 9 = 1 

&V& 3 


' 3 ]W (Indicial Equation) 

C*r '8TB5t^ ^fi2* = 8, 16 x = 4 X+2 , * 

2 x+1 — 2 x — 8 = o Rfwt^rr x i ' 3 jw ^ 





'Wfa <t. 




a > 0, a / 1 ^C«1 a x = a m ^C<1 'Q C^^T x = m ^ I 4 WJ Sfcfcsr 

til’^ st^M <^^1 ^ i 



^Rt^T; 2* +r = 4 :E+2 
■^ t , 2® +7 = ( 2 2 ) a:+2 
^ t , 2® +7 = 2 2 ®" 1 " 4 
^t, x + 7 = 2x + 4 
^t, x = 3 

.■. I»ic''fil ■ > i>il*fR x = 3 

®Hl*M i*. *PMR 3 ■ 27® = 9®+ 4 

^JWT: 3 • 27® = 9®+ 4 
% 3 • (3 3 )* = (3 2 )* +4 
^T, 3 • 3 3 ® = 3 2 < x+4) 

% 3 3 ® +1 = 3 2 ®+ 8 
^t, 3x -\-1 = 2x ~\~ 8 
%x = 7 

:. •>i»<l I ft*T x = 7 

>«. ^TSTf*^ 3 m ® -1 = 3a m ®- 2 (a > 0, a ^ 3, m + 0) 
3 m ® _1 = 3a m ®“ 2 

omx—1 

<rf,-= a mx ~ 2 3 '5M <FGI] 




S CO VS <7 


io8 


^T, 3 mx ~ 2 = a mx ~ 2 

'(ir— 

^t, mx -2 = 0 
^T, m 
^T, 2 ; 


(!)' 


^t, DM = 2 
2^ 
m 


:. Piffti ' 5 r 5 iT s Jt*T x = — 


m 


^IW i8. 2 3x_5 • a x ~ 2 = 2 X ~ 3 ■ 2a l ~ x 

^IWT: 2 3x_5 • a x ~ 2 = 2 X ~ 3 • 2a 1_x 

a x-2 2 X-3 • 2 1 


^t, 


71 X 


2—1+x _ 2^”3+l-3a;+5 


^t, a 2x_3 = 2 _2x+3 ^t, a 2x ~ 3 = 2 _(2x_3) 
1 


^t, a 


2x-3 


^t, a 2x ~ 3 ■ 2 2x ~ 3 = 1 


2 2x ~ 3 

^t, (2a) 2x_3 = 1 = (2o)° 

3 

^t, 2x — 3 = 0 ^T, 2a; = 3 ^t, x = - 

3 

R(.4fi ipfWFl x = - 
2 

Jfr. ^s?T: a~ x (a x + b~ x ) = 


a _x (a x + b ~ x ) = 1 + 
a~ x ■ a x + a~ x ■ b~ x = 1 + 


a 2 b 2 + 1 
a 2 bP 


a 2 b 2 
1 

a 2 }) 2 


1 + (a&) x = 1 + ( ab ) 2 
% ( ab)~ x = (ab)~ 2 
^t, —x = —2 
x = 2 

Ptc.'-lVi *i*ilnH x — 2 

Jfc. 3 X+5 = 3 X+3 + 


8 


(a > 0 a ^ i) 
z 


(a > 0, b > 0, ab ± 1) 





'srofa <t. 


3^+5 = 3^+3 + 

<3 

3 X • 3 5 = 3 X • 3 3 + - 
3 

^t, 3 X • 3 6 - 3* • 3 4 = 8 [*W®®?T TOST ^ ^5?T 3 <$4 ^BT] 

^t, 3 X ■ 3 4 (3 2 - 1) = 8 
< jt ? 3*+ 4 -8 = 8 
^t, 3 X+4 = 1 = 3° 

^t, x + 4 = 0^t, x = —4 
.•. Pi (.‘til ^Rt 5 ^ x = —4 

^Tfc3 c t iS. ^5: 3 2x_2 - 5 • 3 X “ 2 - 66 = 0 

5lWf: 3 2x ~ 2 - 5 • 3 X_2 - 66 = 0 

o2x c 

^T, — - - • 3 X - 66 = 0 
9 9 

^T, 3 2x — 5 • 3 X — 594 = 0 9 ^ 

% a 2 - 5a - 594 = 0 [3 X = a «TOl] 

^f, a 2 - 27a + 22a - 594 = 0 
^T, (a - 27) (a + 22) = 0 

<£m a ^ -22 C^Rt a = 3 X > 0 ^t? a + 22 + 0 
wi'oiTC, a — 27 = 0 
^T, 3 X = 27 = 3 3 
% x = 3 

Rctil x = 3 

^ft^t >b\ ^?T: a 2a: - (a 3 + a)^" 1 + a 2 = 0 (a > 0, a ^ 1) 

a 2a: - (a 3 + a)a x ~ l + a 2 = 0 
^T, a 2x — a(a 2 + lja® ■ a -1 + a 2 = 0 
a 2 * - (a 2 + 1 )a x + a 2 = 0 
p 2 — (a 2 + l)p + a 2 = 0 [a x = p 
p 2 — a 2 p — p + a 2 = 0 
WT-i8, 5co\o<i fc^T-io’sr <3£ff®T 





iO'b 

^t, (p- l)(p-a 2 ) = 0 
%p=l WftT p = a 2 
^t, a x = 1 = a 0 WftT a x = a 2 
x = 0 'SRRT x = 2 

x = o, 2 




' 3 T s JT*H*T <PH: 
i. 3 X+2 = 81 
*, 5 3x_7 = 3 3x ~ 7 


O. 2 X ~ 4 = 4a x ~ 6 (a > 0, a ± 2) 
8. (V3) x+5 = (V3) 2x+5 
<t. (^4) 4x+7 = ( V64) 2x+7 

o3a:—4 n 2x—5 

*• = “ 2x ~ 5 (a > 0) 


c2x b Lx —3 

5 x +3 = a x ~ 3 (a, b > 0,56 ^ a) 

V. 4 X+2 = 2 2x+1 + 14 
fc. 5 X + 5 2_x = 26 
io. 3(9 X — 4 • 3 X_1 ) + 1 = 0 
4 1+x + 4 1-x = 10 
i*. 2 2x — 3 • 2 X+2 = -32 


oBft^ ^r-ii*i*r < 2 if*fa ^rt^jrr w^i <4^r 

TjtfS Rail's ’TSTW «jf^5 ostltiS* fa# "qlanlMl ^C®lT i 

OT, &®1<P >3$.f5 x 'S y ( x, y) = (a, b) <*l^t 'oil^’lw <|R 

7 rtl^? c t x <^T?r a 4^? y ^ b ^Icfi '®lcrai *N» TfsiH ^5TI 

13 1 

Jfc>. W: x + - = -, y + - = 3 

y 2 x 

1 3 

*whh: x H— = — ■ ■ * (1) 

2/ 2 

2/ + “ = 3 " • ( 2 ) 









io<\ 


( 1 ) cto&xy + l = ■••(3) 

( 2 ) fflCT, xy + 1 = 3® ■ ■ ■ (4) 

3 

(3) « (4) fflOT -y = 3x%y = 2x ■■■ (5) 

Zi 

(5) CStC^ y ^ (4) 4 *T$, 

2 x 2 + 1 = 3 x ^f, 2 x 2 - 3 x + 1 - 0 

^t, (x - l)( 2 x - 1 ) = 0 x = 1 J 

z 

( 5 ) '*P*R x = l t ^R y = 2 <4Rs ^*R x — - ^R y = 1 

2 

/.Mr*fllfott(x,y) = (l> 2 ), Q,l) 

*o. x 2 = 3x + 6 y, xy = 5x + 4y 

^TsrRR: x 2 = 3x + 6 y • • • ( 1 ) 

;cy = 5a: + 4y * • • (2) 

( 1 ) ( 2 ) Rg^M x(a; — y) — —2{x — y) 

^t, x(x — y) + 2 (:r — y) = 0 

% (x — y)(x + 2 ) = 0 
:.x = y ■■■( 3) 
x = -2 • • ■ (4) 

(3) 'S (1) C*t^ ”11^, y 2 — 9 y ^t, y(y — 9) = 0 ,\ y — 0 9 

(3) C«lOT, y = 0 wsft x = 0 4*R ^ y = 9, x = 9 

(4) « (1) CSt^^an^rat’flt, X = -2 4^4 = -6 + 6 y^t, 6 y = 10 <!t, y = 

Mr (*, y ) = ( 0 , 0 ), (9,9), (- 2 , |) 

x 2 + y 2 = 61, xy = -30 

x 2 + y 2 = 61 • • • ( 1 ) 
xy = —30 • • • (2) 

( 2 ) 2 ffat »pf (i) c*4w R«ik <mw ^simr *n^, (x - y ) 2 = 121 


00 I Or 



Scp\s<7 




% (x - y) = ±11 • • ■ (3) 

( 2 ) 2 «t*r ^ (i) cow *nt, (x + y) 2 = l 

^t, x + y = ±1 • • ■ (4) 


(3) 'Q (4) 
x + y = 1 1 
x y = ll I 

x + y = —] 
a: — y — 11 


.■) 


(5) 

•(7) 


a: + y = 1 
x — y = —11 


x + y = — 1 
x — y — —11 


(5) CSfW, a: = 6, y = — 5 (6) C^tW, x = —5, y = 6 


(7) C^JW, x = 5, y = — 6 (8) C^tW ic = —6, y = 5 

(x, y) = ( 6,-5), (-5,6), (5,-6), (-6,5) 

$A. x 2 - 2xy + 8 y 2 = 8,3xy - 2j/ 2 = 4 


( 6 ) 


( 8 ) 


^JWT: x 2 - 2xy + 8y 2 = 8 • • • (1) 

3xy - 2y 2 = 4 • • • (2) 

(i) w (2) *11^, 

x 2 - 2 xy + 8y 2 _ 2 
3xy — 2y 2 1 

^T, x 2 — 2xy + 8 y 2 = 6 xy — Ay 2 

^T, x 2 - 8xi/ + Yly 2 = 0 
^t, x 2 — 6 xy — 2xy + 12y 2 = 0 
% (x - 6y)(x - 2y) = 0 

x = 6 y • • • (3) x = 2 y • • • (4) 

(3) x <*RT "SJH (2) ^ ^Pl«l ^rat *11^, 

3 • 6y ■ y - 2y 2 = 4 ^t, 16y 2 = 4 ^t, y 2 = ^ ^T, y = 
(3) CSI^F, x = 6 x ^±1^ = ±3 


(4) a: ^ ' 5 lH (2) 4 <iPicsi ^1^1 *11^, 











3*2 y - y — 2y 2 = 4 4 y 2 = 4 ^t, y 2 = 1 ^t, y = ±1 

(4) x = 2x (±1) = ±2 

.-.^S^m(x,y)=(3,^ , (- 3 ,-^) ,( 2 , 1 ), (- 2 ,- 1 ) 

^T: = -, x 2 + 2/ 2 = 90 

x-y x+y 2 


_ . _ ■ . x + y x-y 

-- H-- 

x—y x+y 


5 

2 


•••(I) 


x 2 + y 2 = 90 • • • (2) 

(i) «n^t < nt, 
jx + yf + (x - y ) 2 = 5 
(,x + y)(x-y ) 2 

2 (% 2 + y 2 ) 5 

’ x 2 -y 2 2 

9 y on c; 

^T, -5 -r = - [( 2 ) x 2 + y 2 — 90 <lPl«i] 

x 2 — y 2 2 


% x 2 -y 2 = 72 ■■■ (3) 

(2) + (3) f^T, 2z 2 = 162 % x 2 = 81 ^t, x = ±9 


(2) - (3) f^T, 2 y 2 = 18 % y 2 = 9 % y = ±3 

(x,y) = (9,3), (9, -3), (-9,3), (-9, -3) 

«p|et: ^It*^ R^ J ' v t ’fal'ot's f^f?T 1 


i. (2x + 3 )(y - 1) = 14, (x - 3 ){y - 2) = -1 
(x - 2)(y - 1) = 3, (x + 2)(2 y - 5) = 15 
O. x 2 = 7x + 6 y, y 2 = 7y + 6x 

8 . x 2 = 3x + 2 y, y 2 = 3y + 2x 
4 4 

(t. x + - = 1, y + - = 25 
y x 








b\ 

c&. 

*0. 

ii. 


y + 3 


4 

re’ 


a: 



xy — x 2 = 1, y 2 — xy = 2 
x 2 — xy — 14, y 2 + xy — 60 


£ 2 + y 2 = 25, xy = 12 


£ + 2/ z - y 


10 


y 2 = 3 


x — y x + y 3 5 
x 2 + ay + y 2 = 3, x 2 -xy + y 2 = 7 
2x 2 4- 3 xy + y 2 = 20, 5a; 2 + 4y 2 = 41 


sct^tr ^ ^ wnt?r *rat*rfi *ri?r i 

*i>i*uiii ^ 1^5 mPt?r ■sik W?r i ww ^rsst® <#f x 

MWlllI ■*<l'a«l Sffto ^?T l ’’TsPUtsT '"T© ^t •‘I^Wl C^t^s 'qR'O'fl, 
w C8ftd>? ^rsff*fH «rs3t« <#t * <£ra* y ^ tih 

‘'thQTit ^rt^r i 

i>8. CSFSfWRT 650 i if ^ ^ 

'ailil^WWW C*M*M 323 ^f, ^ ft# W? 

i£)<pH> <i , f(.' s PM'fi li«I) x Ruls iiR? <j|$s frrtO y faUls i 

«WW, x 2 + y 2 = 650 • • ■ (1) 

•flW, xy = 323 • • ■ (2) 

.-. (x + y) 2 = x 2 + y 2 + 2 xy = 650 + 646 = 1296 
(x + y) = ±\/l296 = ±36 
(a; — y) 2 = x 2 ± y 2 — 2xy = 650 — 646 = 4 
(x - y) = ±2 

CT^J frNj *i r il'9| < p, x + y <*RT ' s Tt»T *HtU^ RO'o I 

.-. (x + y) = 36 • • • (3) <*TCl (x - y) = ±2 • • • (4) 
cm ^CS, 2x = 36 ± 2 
x = = 18 ± 1 = 19 ^t, 17 





'Wfa <t. iii 

(3) *llt, y = 36 - x = 17 <Tf, 19 I 
.-. ^fc.**W]S Wl 19 ^*f?T ^fo^wi^ ^1^ frt^J 171^1? i 

'Sm^,<H $,«■. <£&$ «llil WK44 fcNt ^©T?r 8K?«I? Itt'f WW 10 ftfriT ^ l vtmcWER 

600 ^Pf, ^ W i 

'5Rt*(l 5 T: TOT ^#, 'SltTI^TOOT lm = x ^ 'SllilUWWM SW = y 
grsTsn^o, 2y = x + 10 • • • (1) 
xy = 600 • • • (2) 

(1) (TOP ‘’fit, y = 1Q ^ X 

(2) 4 y t£RT TOT ■'lit, a: ^ 10 + = 600 

^f,-^— = 600 ^T, x 2 + lOx = 1200 

■^t, x 2 + lOx - 1200 = 0 ^t, (x + 40) (x - 30) = 0 
x + 40 = 0 ^T, x - 30 = 0 
'aNfe, x = —40 ^t, x = 30 
1¥$ frNj TOIN^ ?,C'a *IImi «Tt i ,\ x = 30 
.-. 'Slltl'oWWW frNj = 30 ftttlT i 

^ ■'owfiFlv '’ewqwra tC'fTOT ^5ffl <p«it«n 'ol’l<P s i 3, 

>ilc^ 18 cTOf 'ow^ii ^TOT <k^ i ^IfE l^fir <ph i 

*hW*i: *JC. r i <pRi, TOR» ^^fl^hf x ^1^1 ii y 

.'. = lOx + y 

y 10t “1“ 7V 

W ^ = 3 ^t, lOx + y = 3xy • • • (1) 

xy 

ftSto ’T^iyrisr, 10x + y + 18 = lOy + X ^T, 9x - 9y + 18 = 0 
^T, x — y + 2 = 0 ^T, y = x + 2 •■•(2) 

(1) 4 y = X + 2 ^TOT *flt, lOx + x + 2 = 3 • x(x + 2) 

^T, llx + 2 = 3x 2 + 6x 
^t, 3x 2 - 5x - 2 = 0 
^T, 3x 2 — 6x + x — 2 = 0 





^t, 3x(x -2) + l(x-2) = 0 
^T, (x-2){3x + l) = 0 

x — 2 = 0 3x + 1 = 0 

X = 2 % X = ~ 

ww w?*f ^® ^ ^rt i 

x = 2 V£R^ y = x + 2 = 2 + 2 = A 
:. 24 


(t.(t 


y 'jr.IIS 481 ^PiSls i ^ ^fwww ^ ^15 ’IIS'® 

'®||*|'®wwni 240 ?*P)5l*l ^R»<1 8fa®J^ ’PPt't ^a? 

^ *HtW2501 117, *R*lJf fa# Wi 

«. «il?i'®(.^wi5i wfa frfa io fa# i <il^«<i CTt^p«T 'Q to^lwra- ^TSTf^T 

&# Pfa$ 'SllilvoWWIO C«M*M 28 ^T, 8tm 

'oili)^>(.'»piiif5<i 'Q 8f^f fa# i 

8. ^ to&bt ^rc# isi «<ra* tout t 5 *^ 90, tout ^c# w®?r 

fa# i 

(t. i£Rsfa 'aililvsWWM 24 ^PfaiT l *£R5fi> fcfa « 8W 8fm 

'oH*|'®t*NtfH fr# 'Q 8W WW #13^ 4 <£R* 1fafa?T C#t CW 50 

^Pn# i £fm 'oiiii'owwio 'Q £t^f fa# ^s?r i 


'&». 4<Ffi> «||il'»tfN»WM 8tC*#fat*t &fa WW 23 fafa?T «Pf l «ll«'8WWM tW 600 
^fa# RG®1, '®F3 fcfa 'S 8W fa# l 

<\. 4*)# <#%it ^#cm frtc#j wW 8 fafa?r c#f i w«fl(i»<i 

C^spjwf 48 ^fa# "S^T, 'sfa £#J 'Q £l*4fa# ^ i 

V. ^ iwfaPHi if|7fl> TO&fc* <OT WOT t# 55 ^ W *W ^Irpr 2 ^ I 

27 C*IM <PSC®1 '®wq*i ’mr fafam <PW l ^TSSfllfa fa# ^ l 


s>. «ii4M4>u <rmtw<T *ift%r 56 fafa?r t£R? 20 fafa?n ^ ^i^?r mt^r 

i ^0? 





'srofa <t. 


io. i£RsfiJ 'aililfcWWM 300 ifR? 4<1 <s¥l> WW 10 

ft5i?rc#fi 's wi 



^ w^RPi'O *RT*fFT ft'fa «iimiihi i 

^ b«i<i>RW mmw csinfor mm <f*# <^*t <i>«i<i>n3 ^mijcsr wt m 

■^iti 

^ft^t *H. mm m: a x+2 ■ a 2y+1 = a 10 , a 2x ■ a y+1 = a 9 (a ^ 1) 

a x+2 • a 2y+1 = a 10 • • • (1) a 2x ■ a y+1 = a 9 • • • (2) 

(1) PICV a x+2y+3 = a 10 ^t, x + 2y + 3 = 10 ^T, x + 2y - 7 = 0 • • • (3) 

(2) CSltfF, a 2x+y+1 = a 9 % 2x + y + 1 = 9 % 2x + y - 8 = 0 • • • (4) 

(3) « (4) *f#5 

z 2/ 1 


16 + 7 

-14 + 8 

X 

y _ 1 

’ ^9 = ' 

-6 -3 

x y 

_ 1 


® = 3, y = 2 

.-. Alfa ^PTWH (x, y ) = (3,2) 

^Rf<FT W: 3 3y_1 = 9 X+V , 4 x+3y = 16 2x+3 

mm: S 3 ^- 1 = 9 x+y ■ • ■ (1) 

<jt, 3 3y_1 = (3 2 ) x+!/ ^T, 3 3y_1 = 3 2x+2y 
^t, 3y — 1 = 2x + 2y 
It, 2x - y + 1 = 0 • • • (2) 

4<r? 4 x+3y = 16 2x+3 ■ • ■ (3) 

4 x+3y = ( 4 2 ) 2x+3 ^ 4 ^+ 3 y = 4 4;e +6 
'S®\ss estf'l' 





»8 


^T, x + 3y = 4# + 6 ^T, 3a: — 3y + 6 = 0 
^T, x — y 4- 2 = 0 • * • (4) 

(2) 'S (4) *\**fi$ >o|^|w, ^ ^ ^ ^ ^ 



^t, ® = 1, V = 3 

.*. (ajj 2/) = (1,3) 

^fl^f *fe. ^t*rN W: x y = y x , x = 2y 

*i»ihh: x v — y x ■ ■ • (1) x — 2y • • ■ (2) <4 , *tfaT x ^ 0, y ^ 0 
(2) CSlW x 4ft ^ (1) 4 ^TCH ’fit, (2y) J/ = y 2y ^f, 2 y ■ y v = y 2y 
y 2y 

^, — = 2^ ^T, y y = 2 y :.y = 2 
y v 

(2) CSlC^, x = 4 

.•. Pi(.4*1 (x, y) = (4,2) 

^fl^r e t OO. ^rfsjH ^RT: x y = y 2 , y 2y = x 4 , <?T«fR?T x ^ 1 

*RWT: x y = y 2 ■■■ (1) y 2y = x 4 ■ ■ ■ (2) 

(1) ’tit, (x») v = (y 2 ) v ^t, x y2 = y 2y ■■■ (3) 

(3) « (2) ’fit, x y2 = x 4 
.-. y 2 = 4% y = ±2 

4^ y = 2 (1) C<IW ’fit, x 2 = 2 2 = 4 ^t, x = ±2 

y = -2 ^ (1) fflW ’fit, x —2 = (—2) 2 = 4 ^T, x 2 = j ^t, x = ±i 

rr Z 

.•.^r^PlWH (*,») = (2,2), (-2,2), Q,-2^, (-^>- 2 ) 

%*ft^*f Oi. ^srf*f|JT W: 8 • 2 xy = 4 y , 9 X ■ 3 xy = 4 

8 • 2 xy = 4 y ■ ■ • ( 1 ) 9 * • 3** = • • • ( 2 ) 

(1) ’fit, 2 3 • 2*" = (2 2 ) v <If, 2 3 +x 5' = 2 2y <It, 3 + xy = 2y • • • (3) 

(2) CSlW ’lit, (3 2 ) x • 3 xy = 4 ^f, 3 2x+xy = 3 -3 %2x + xy =-3 ■■■ (4) 







'STOJRTfr. 


iiff 


(3) (4) toffi ^ mt, 3 - 2x = 2y + 3 nt, -x = y ■ ■ ■ (5) 

(5) C*nw y <*RT nK (3) 4 nto *tlt, 3 - x 2 = -2x 
nt, x 2 - 2x - 3 = 0 % (x + l){x - 3) = 0 
x = — 1 WW x = 3 

x = — i ( 5 ) y = i 

X = 3 ^5®T (5) mt, y = -3 
Itor (x, y) = (-1,1), (3, -3) 

©*. nnt*(tn ^?r: 18y x - y 2x = 81, 3 X = y 2 

18y x - y 2x = 81 • • • (1) 3 x = y 2 ■■■ (2) 

(1) C9|^ mt, y 2x - 18y x + 81 = 0 % (y x - 9) 2 = 0 
% y x - 9 = 0 % y x = 3 2 • • • (3) 

(2) C«IC<F mt, (3 X ) X = (y 2 ) x % 3 x2 = y 2x • • • (4) 

(3) mt, (y x ) 2 = (3 2 ) 2 % y 2x = 3 4 • • • (5) 

(4) « (5) CS|C<F mt, 3 x2 = 3 4 
x 2 = 4 nt, x = ±2 

X = 2 ^ (2) cnw mt, y 2 = 9 nr, y = ±3 

X = -2 (3) cnw mt, y~ 2 = 9% y 2 = -% y = ±- 

y o 

tor ton (x, y) = (2,3), (2, -3), (-2, ^ , (-2, 




^|sfR 

i. 2 X + 3 y = 31 
2 X — 3 s = -23 
0. 3 X -9 y = 81 
2 x — y = 8 
a. a x ■ a y+1 = a 7 

a 2y . ^+5 = fl 20 


3 X = 9 V 

cjz+y+l _ 25 X V 

8. 2 X • 3 y = 18 
2 2x • 3 y = 36 
’Js. y x = x 2 

X 2x =y 4 



Jifc 


(SCO'S!? *lR^> 


*1. y* = 4 

y 2 = 2 x 


V. 4* = 2 y 

(27)^ = 9 !,+1 


&. 8y* - y 2x = 16 




R^ho ax 2 + &x + c = o »*rcr ^rat i 

'£|'*R C^Ni&WW J ll?,IC4) 3,31 ^ '0)lt®ll&*Hl <P?ll 3.W I 

*jc*i <pR y = ax 2 + bx + c i '®l3,(. < n a: <4?T CT J i < r s< =n ®mj y = 0 3 (.<i wfK ^pslfpajfi? 
x-'o|‘*pc<P Cf*t <P*l(.<l ) x ^ ' 5 R 5S T ' 5 Tt s T-^ ax 2 + bx + c — 0 ■ > 1»il^ 1 <Mfi>'Sl I 

wiK<H 'S'O. OT^f&ww x 2 — 5x + 4 = 0 <fRT ^?T i 

•*1NHR: 8t»fg a: 2 — 5a; + 4 = 0 •■•(!) ' 5 JW <pR, y = x 2 — 5x + 4 • • • (2) 

x i£i<r -sitCT?r y i£i?r *ir fafa w (2) ^ tiRr <>«i<j>fl3 f^- i^f?r 


X 

0 

1 

2 

2.5 

3 

4 

5 

y 

4 

0 

-2 

-2.25 

-2 

0 

4 


^ 9 tt33' 3fl#fco 2prS l^^lt w ^NESf (2) *T° <*RT (?T#3J 'oiwpi I 


V" 







Y 1 

(0 

.4) 


(5, 

4) / 

r 


\ 




7 



\ 




/ 



\ 

.Tii 

0) 


/ 

V 

0 


\ 

(4J 

0 / 


r 

X 

X 

2_ 

-2)^ 

12.5. 


h3 

__9_\ 


( 

, —2 

’ V°> 

!.25 

i) * 

} 


OT*ft ^TRr C*I <?p#3!fi> X TO (1,0) 'Q (4,0) f^Ts <^f ^1^1 
TJWIfe, (1) 5R tfRT x = 1, ® = 4 I 

'SB. ^)CTJ x 2 — 4x + 4 = 0 <flRT 3 T 3 It s ft*T I 









'srofa a. ii«i 

ms ^iflWf X 2 - 4x + 4 = 0 • • • (1) ^r?T <1#, y = x 2 - 4x + 4 • • • (2) 

x <fRT H1OTT WQ y tor W (2) ^T? <fRT <KiW>fl> tor 


X 

0 

1 

1.5 

2 

2.5 

3 

4 

y 

4 

1 

0.25 

0 

0.25 

1 

4 


^teRT^1#t^P5 g|t«vs Rij»Jc,«il ^ <pMusr (2) »T° <SRT w^lfoifi 'o)wp») ^sf?T i 







I ' 

1(0. 

4) (4 


r 


\ 


J 


( 1 . 5 J 

\ 

0.25 

(1,1) 

V^vc 

/3„ 

b.5,1 

i) 

0.25) 

0 


(2,0) 


r* 

X 


^Ntof Cff€ *Tt?f CT ^ X 'o|* s K<P (2,0) R^JW) <PWC5. i (.*IC^§> R’ql'o '>i51<p^(. fc 1<i 
to*, (1) ^1 = 2, X = 2 l 

'S(t. >»iklt«o x 2 — 2x — \ — Q ^ i 

ms X 2 - 2x - 1 = 0 • ■ • (1) TOT ?#, y = x 2 - 2x - 1 • • • (2) 

^IWlfSiT C«T#ar '«WM4 Mx ^ <>UI4fi} ^ y <£R ’SlK tor 


X 

-1 

- 0.5 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

2 

0.25 

-1 

-1.75 

-2 

-1.75 

-1 

0.25 

2 


w <PMc,®t ^lt' 9 t 5 T (2) *T° liRT «(WP1 ^f?T l 









M 

Y- 

K-1-t 

2> 


Q 9\t 

jt 


1 

-3y^H 


(Tl 

\(- 

-0.5,0.25) 

/n 1 v rt 1 

/ 


,-1.7 

0^ 

_J 

sy 

K2t- 

.5,-1 

1> 

■■75) 

l u 

(0.5. 

5^S 




(1, ; 

-2) 




o^\ ^rtn (j\ x (- 0 . 4 , o) * ( 2 . 4 , o) m \ (i) ^ 

^ a; = —0.4 ('aihsi), x = 2.4 ('ail J i*|) I 

SlkiM O'b. -a: 2 + Zx - 2 = 0 <*RT C 5 ^#^ ^TRfOT f^fa W i 

— x 2 + 3x — 2 = 0 • • • (1) *JC*1 <J>R, y = —x 2 + 3x —2 * • • (2) 
a; ^ ’'5RJ y <£R 'SIR (2) *T° i*RT C^Nf^R <K*l<pfi5 R-^H ^|Rt^ 

<pR: 


a; 

0 

0.5 

1 

1.5 

2 

2.5 

3 

2/ 

-2 

-0.75 

0 

0.25 

0 

-0.75 

-2 


2ff^ R-^tN <PW (2) *T° *£RT <pR I OT^It Rt?l C*\ C^lB^B X 

(1,0) 'Q (2,0) R^ R«l i ^o<TR (1) ^ ^^RWR x = 1, x = 2 i 


y> 

( 

1.5,0.25 

) 

k_^ 

O 

|(0.5,-0. 

(i y 

75)/ 


/o) 

\(2.f 

X 

j, -0.75) 

4 

/-2) 


(3, -2)\ 




l 


\M. z 2 + Ax = m 









<t. 


m = —4 R(.=1, x ^ ' 5 Tt*T fR'fa ^RTI 

^f) m = 5 3.C 5 1, Sit*® ^iftwtfihr Pj*olil<P lR*f?T ^RT *jC®w 2 |^Fs <jl^lJt ^RT l 
*t) y/m — 4 + y/m — 10 = 6 Rt'l, x <^RT -5 fl*T I 

^fNH: 

OTQTTT x 2 + 4x = m 

m = —4 x 2 + 4x = —4 
^t, x 2 + 4x + 4 = 0 
^t, (x + 2) 2 = 0 
"^T, x + 2 = 0, x + 2 = 0 
.'. x = —2, —2 
*1) OTSTTf «llc^, x 2 + 4 x — m 

m = 5 ROT, x 2 + 4x = 5 
x 2 + 4x — 5 = 0 

ftulil-*, 4 2 — 4 • 1 • (-5) = 16 + 20 = 36, ^ 4<i# i 

1*i't>I?j<p ^ r ii'9i<p 3 r° s i]t, 3 r5N^ c lf5^ ^1^*1 *5i*s<5 «pr 5 fl*T 

'Q ■^fFF'^’l 

^t) OTQTTf 'oik?, y/m — 4 + y/m — 10 = 6 
^T, y/m — 4 = 6 — \/m — 10 
^t, ( y/m — 4) 2 = (6 — V™ — 10) 2 
^T, rn — 4 = 6 2 — 2-6 - y/m — 10 + m — 10 
^T, \1yfm - 10 = 26 + 4 
^T, 12Vm - 10 = 30 
% 2 y/m - 10 = 5 
^t, (2v/m - 10) 2 = 25 
% 4(m - 10) = 25 
^t, 4m - 40 - 25 = 0 
^t, 4(x 2 + 4x) - 65 = 0 
^T, 4x 2 + 16x — 65 = 0 





i^O 


4a; 2 + 26a; — 10a; — 65 = 0 
^T, 2a;(2a; + 13) - 5(2x + 13) = 0 
^T, (2a; + 13) (2a; - 5) = 0 
2a; + 13 = 0 2a: - 5 = 0 


% 2a; = -13 2a; = 5 

%x = -—%x = - 

Cj ^ 

X = -'SfSfat X = - ^(.<=1 •^5)<p^>'|(^ fjptf I 

2 2 


13 5 

T’ 2 


fr.H 


i. x 2 -x - 12 = 0 ax 2 + bx + c = 0 4<T ^pHt IH 

^) 0 *t) 1 *t) -1 *T) 3 

iqx = 4 x+i c^#? 

^F) 2 *t) 1 «t) 4 ^r) 3 


O. x 2 - x — 13 = 0 JiajWiHlus 4^# whfiS? 

^ -1 + V5I ^ _-i-VST 


’t) 


l + vY^T 


*0 


2 

1 +\/53 


2 2 
8. j/* = 9, y 2 = 3 X ^if^t C®ftt6? 4<Ffi> ^fRC^lj#? 
^) (-3,-3) «0 ' 


(- 


*0 (-2,^) ^0 (-2,3) 

fa CM votfiH £ 'S *Ja »R StESfa ^Q; 


*RtW «j< 11 4<t? ^P®r 30 I 

d. ^R*lJt "#t ■#? 



'srofa <t. 


1 30 *f) 2 ^ 15 *t) 5 <*m 6 ^T) 5 «iR? -6 

4). gcsfo ^Fu ^5? 

^) 1 *t) 5 n) 61 *0 V41 

8. <4^# ^*01 'Q $ tpnw left's 6 i »1*1<U *i*il<p* e lfi>^ *1^T ^ 

(z) x + — = 6 
x 

(ii) x 2 + 1 = 6x 
(zzz) x 2 — 6x — 1 — 0 

^) i 'Q ii ■*!) i 'Q Hi *T) ii 'Q Hi ^T) i, ii 'Q Hi 

V. 2 px ~ 1 = 2 2px ~ 2 *SRT ^lt*f|ST C^P#? 

*) § *° P *0 -| *r) 1 

^F) x 2 — 4a; + 3 = 0 «T) x 2 + 2x - 3 = 0 *T) x 2 + 7x = 0 

^T) 2x 2 — 7x + 3 = 0 ®) 2x 2 — 5x + 2 = 0 1>) x 2 + 8x + 16 = 0 

x 2 + x — 3 = 0 W)x 2 = 8 

10. <£rs 1& *R«utfi>ir 5 *t®r cstw 3 15 «t°r 

*R*oifi>?r 2 «pr <*rtf 3 c#r 1 

\S?U^C 5 lk »1 IrI(.*U ? t& i T I 

«i) strata ^ w ^ 1 

®f) ^.TJ 7 T§t^g e tf& ^r*lfi>W3 ^rtgjtgj ^fsrfgt*? < P3 1 

11. *5t I Tfa''Sll*W^ <*R> TSff^ c.-*pi£|«p®i 0.12 (S^g 1 

<3^# ^>4 ww 20 fi&t?r c#t 1 ^sk csftg> ■’•tjtsr 

RRp 1 frt^ii, sw , src 9 W 5 f*n5lg (,<jf*t 1 [1 C5^g 

= 10,000 ^ff^k] 

^) v ®m1(.®iIc<p a i*ita*i e l' *t$H 1 

*1) «n*|Tpi^ «n^k <s#g frkj 'S s|*4 ^ 1 

^t) '“Ufsi ^l^si <pt4?i ^i<u 'Q k*f?i 1 

i^. /(x) = x 2 — 6x + 15 <*k? g(x) = x 2 — 6x + 13 
^) /(x) = 7 rw, x >gg gk 1 

»»'8« #^8, Js^r-io’sr @jf*r 







*) vTM - x/g^o) = Vio -y/8un, *i3Wlfi> 4fa4R 44 i 

*1) g(x ) 44 Cfa*lB<4 v =M 1 ®<p*i 44 I 

iO. 4^4 ^TCfafa W4$Cfa4 C4ffl4*T t% *144®! 4fw ^TCfafa W4tp*lfa 
C4ffl4«T ffaST *jp 4<K.«1 *fl4*T 120635 faE4? 

is. ^<pH 5 ^rtwc4G34 frrfa 'Q 2ft?44 44*rfa i c^f^ i ^©fa G*444c«m c*fa 4f4 6 ^4 
■>®kOT fa4 C4fa 4l^fa fcfaj <s j®M r 4£© fara f4? 

^54 4*&f 'Q RRcl3*i 4?i3t 4 V ©44 *RP*fa $4 f4*l5l's> Rc4 ^c^i? 444*1^11 (44 44 i 

ifc. ^54 4*St 'Q RftciS* 4^©4fa f$4 ®Hfl®lR 4C4 4U4? 444^fa C44 44I 

^S. *^<1 fa&t 'S RRcS* 4l&T *R**fa ^ffa *iRi<l'©*1 44GG1 ^R4 4hG fa£4 I CW 
6 i5fa (4^ ^Rk'oi 44G®T faBfa 4l&( $4 12 iJfa fa4 RRgi3*i 4*1131 $4 6 ^fa -- 

' 3 T 5 m fa faro ^^iiwli 3 i fa faro farofSt i 12 i?fa fa 4 ^ 4 ° 1 i?fa 444 <44115 444 

C44 44 444 <4^ *tG4S 444 faPl^\o|w ^C41 444 *i4tfa5 W^Cfa 

444 4G4£^ 4*14 ^ 41131 fa44©G4 1 $4 444 fasfa 4t£4? [^R> 4G*IG^ Cfa^Mfafa-fafa 
<4444 <44fS 2f^ %^t4fa 4tf®t 4£fa ^34 4wl^C«l«l] 





^3t?r 


Wm\ (Inequality) 


«lMwi *fRHt I R>*^ < ll' A ® < l 'SfRt/l ^PTSJ^TQ (i)<pu| R-^vo 

'Q ^R<Pl 3«IC^1 

4 r*ur c*tw - 


► ^ 'Q ij| b=ic<M <4F^ nI'oRR'ItJ 'SPTSToT ^iNjf <phg'® i 

► ^ &®i^»RPlv mm *tfcr 'Q -*1^1*11^ <p*k.'© < 1 Nc<i i 

► <ll'®«qRjl^<P R5RJR 'OM»l's| RStfqR *1RW I 

► i£)^ 'Q ij| o^^RRj-y 'apfspot^s C5T#C3^ J ikk<u ^RtKR <p<ic.^ I 


■5TCST 4*pfi> JFfcm ^laPTC*Bf 200 TSR i ^telR^lM OT*tt *IR CT, i? *TCf*R m&m 
«lt^s ^rf, ->i<pt.«n r^’IR^Bs'Q *rf i 4^fT> RRnJ Rt»T ^iRsp© Rv^BI x ^c«i 

^rrsrat Rre® *nf?f o < x < 2001 ^<pr'»Ic«i ^itsRt cprf^f c*r, c.<pkii PRRi'© «i^Ic«ir 

t’lR^tvo ^ ^ 1 « «RJRJ CSRm M%S© #«H 

2fc?Jt®R ^?T I iNh taRs WM, ^s<P WM <iRS <*R^R '0||<1'8 '0|(. r i < P WM 

TS^fRR'flPff ■'ilW ’iR^lt'-l R^fa ^Rt ^Tl?r «Tf R*(R £^R «i^I(.*i*i ^IRR^^t 

3R R?sR «q>^c'o ^ 1 W'iR OT*lf ^ItCE^ CT, wiMuta &rRr ^Rspst?r 

<\\*v<\ 

a > b 'Q W^«1 *lf*T ( a — b) (a — b) > 0 

a < b ' 5 rf^ <3 t<P<l«l 1 &\ (a — b ) (a — b) < 0 

'3|'>hn©|$ 1^f%: 

^) a < b <<=> b > a 

*0 a >b~5F T WWlWl c 4* 



Scp\s<7 


2*8 

a + c > b + c a — c> b — c 
*t) a > b MWlMl J 

ac > 6c c > 0 

c c 

CL b 

ac < be - < - *T*I*T c < 0 
c c 

i. a; < 2 ^ 

x + 2 < 4 2 CTl^t <P«l] 

*1) x - 2 < 0 2 fraffl ^ra] 

’t) 2x < 4 2 ^t?tt ^BT] 

*0 -3a; > -6 [^W !> f ,3 ra> -3 ^ra] 

ii|^rtC=T $ONl CT, 

a > b ^ a > b ^*W a = b 
a <b i*RT wf a < b a = b 

a < b < c 'fl?' a < b b < c wf a < c 
3 > 1 W C^5 3 > 1 
2 < 4 W 2 < 4 

2 < 3 < 4 TO CTWSI 2 < 3 <*R* 3 < 4 

^tW: 

t^oivin^ ai% c*r Wot 5 ^e&<r era c#t ^ 5 fefrg' era 

'©Iws 'So>noI ’STWsT?' - srf*0C s T SfasH ^ I 

«l) wieil KIWI'S C5# 1000 ^T, S|t*o ^[W , o|» 1 »l'ols "STfara 

2j<Pl“1 I 

'O. ^ 'Q T^rfJfR ^T? ! sira , *fRl Caff'S: 4x + 4 > 16 

^PlWT: Ctfsut «ile^, 4a; + 4 > 16 

^t, 4a; + 4 — 4 > 16 — 4 C^te^ 4 R«lbt 

^t, 4a; > 12 
4a; 12 ^ 

^t, — > — 4 'St*t W] 






WfftTT b. 




x > 3 

f^TT ^RRR x > 3 

4*ltPT <?#, S = {x G R : x > 3} 

O^lSfLi Ret) «ilwp'0 c^lwl ^.<.®ll l 

- 1 - 1 - 1 - 1 -^ 

-10 12 3 4 

8. ■3T5rr«fPT w liR? ^T5it*Tt^r ptB ^^uti^str?r ot« tte: x - 9 > 3x +1 


-»i*)Nh: OTQTlt '5(1^, x — 9 > 3x + 1 

^T, x — 9 -I - 9 > 3x -I - 1 “t - 9 

^T, x > 3x + 10 

^T, x — 3x > 3x + 10 — 3x 

^t, —2x > 10 

% 


-< — -2 ^5M Win 'spiwf^ ’Itc^ c^] 

z z 


T, x < — 5 

Rc*R ^RRR £ < — 5 

c?i6fl> ft® ^R^ur c^irn owipir i 


* 


4- 


H-1— 

-4 -3 


+ 


Rc*R if^T: ' 3 T s Tt 5 4t*T g<j*m ^<pfS £[^K 4R, c^R ^pfspsR 

*wrr isrcsfi* ^rt *tm i *pirr 

I 

fcll^t fr. *RRR^: a(x + 6)<c,[a^ 0] 

^RRR: a *HtW ^T, a ^ X + ^ a fRT W 

a a 

^T, rr + 6<-^t, x < - — b 

a a 

a ^«ftw sfi&m *nt, a ^ x + Q > - 

a a 

^T, £ + fr>-^t, £> -6 

>a a a 

£ .*. ^RRR: (i) x < - b *rf*T a > 0 (ii) a; >- b *rf*T a <0~$$\ 

a a 





»n^5<u: a '^pJ c ^ifir ^Ml'W ^?f, '©w a; ^ c<ic<plc*il ^I(/13 ^PPTStfl* ^F®J 
^c<i i R>*^ a J $i '^pJ c ^ C TT5R J ^c<; c<plc*il :3 T 5 It s tf F f 3 ||<pc<i «Tf i 

NOi>i^\sl9j^it ^?r <*ra* ^fs^blw^nrr ct> cult's: 
i. » - 3 < 5 3(x - 2) < 6 

8. z <^-z + 3 £. 8 > 2 — 2a; 

, 2 . v x x x 47 

5(3 - 2£) < 3(4 - 3t) 1 r. - + - + - > — 

^1(,<|j ' 3 T 5 PUt ^l<t*T f*tC^ I ^ ^spfs^5| '^f5p|]t^ 

i 

S>ii^sH 'b. w>l(/ll *t?to ^tOTt 'S ^Ntocn 5a; fix *l*f$ 

YW^ (flam 4x <sm 84 WI C^faTf *tOT 40 *RT to *ft?rf^ I 1W5f 

^c*ic^ sm *ret ^c*jc^ i X <£rt ^ih ^ppt®^ ^ 5 rf s u^ st^M <p<i i 

^l*TFT: ^ft C*ic*JG^ CTtS 5x + 6x •TCRT ^pr^T C*ic$JG^ <JV(5 4x + 84 I 

SfcfsjS®, 5a; + 6a: < 4a; + 84 

^T, 5x + 6x — 4x < 84 ^t, 7x < 84 
84 

^t, x < — ^t, x < 12 

l^g, 4x > 40 [£ff*® 40] ^T, x > 10 ^T, 10 < x 

:. 10 < a; < 12 

vilkiH ^W\ ^T 5 ^5M W3 x 8 TfCSr (a: + 4) fi> ftwo^ i 

C*rlT> ^®ij 97 1>\^\ ^c°i, <p^f5 C*tf^f®T R>tics>? 

^PlWT: a: fi> ^tT 5 ! 5a: t51<^1 a: + 4 fi> *11 ^fPf 8(a: + 4) 5l<Pl i 

StefsjU®, 5a; + 8(a; + 4) < 97 
^T, 5a; -\- 8a; H- 32 ^ 97 
^T, 13a; < 65 


O. 3a; — 2 > 2x — 1 

’to. a; < ^ + 4 
o 







WOT WWst 


Wl 


_ . 65 

^r, x < 5 

*i4ifw 5 fi> c^lRi^r Rwc^ i 


^tW: 140 l5M C^tw W C®f%® x C^% ^tC 9 !^ ftlW'i 11%R Rw>'®l(.<P 1000 
(£RS^Ht CT# %^T l fWst 50 §1^ x *M CTlS^ ^ tppt CTRFo I 
j i»< j ijltl5(.<p om^'sIs ’sjt*ocsr sfaK ^ s ?' x ^«l<u ’srt^r ^?r i 




$-(t :3 T 5 PTTt^Tf WTS^OT" ' 5 TftTC 5 T OT^K ^?T x <*RT *\w\<\\ '5Tt*T I 

i. <<W ?FRF X faft. «W 3 1 MBt ^T t*R* (x + 2) fcfr. «C»f - ^Bt 

z 

C^5H <4^? ^1?T «il«^>|*® *W 29 i*Rf ^ I 

<£wf& C^lf®? |£| C^SF Ax C^f®F ’EM <£R? (x - 3) C^f®F '®K 4^? 3M « ^|®F 

40 (??#<r c#r i 


O. Wl^N 70 <?fRf W X <^5% ^1*T Rh{.«W i Rift RC4>®IW 500 5pm 
<flPI*IPlf <?# ftc?R i Iwot 20 TBPFfa X «lffl eflB^ ?lft CWo ft??PT i 

8 . 5 flf® 4 ^r x ft.ft. ^ 5 *rra (x +120) ft.ft. 1 *tiRfi>* *t® 
^iftm ^p&ra 100 R*.ft. ^ c#r ^rai 

<t. <4* ^PfaSRT W*H 40 <?fft. 1 W CW& x <?fft. KiW 5 OT.ft. £P«I 

RRl*u 'ql«'®R»l«l ^SF C45^ C^TQTTf ^Tf l 

fc. ’JC3RI ^51<I 4<F-^fRt?*l I f’hst -sn^m CBtU 6 ^51 Rh«tM*I 

*hR> 90 <1^3 l Rl'olil ^il»l «l->H'ols ' 5 Tf s 1 JC 5 T SpFffl l 

*1. G'3?R 14 <is?51 'sjPl^m 'jRs *lffat R«ft®l I 17 ^5.11 C 3 ! *lfRFt 

Rw I ^5l?r <1^0»|h <li|Jl '0| J t>)'0|^ 8 |<pM <P«1 I 

lr. 'il'^llf^ w5 CJtWiF Sjf% (.• ) 1C < PC'3> 300 ftiJta I C?Rf^ 15 ^Tf'S^lliF 

gt^f% St^H^i 

b. um C«t^ PM! 9 # ’tcsf 2900 RR I C$t§ RillM* 9 l^?t 
900 l^.t^F. i R 4 "^ i»l<pl C^tW Pl®1t^ <lhk SiR)^ei R(.<P *l'5lil 100 C4C 9 ! 

^ w ^ i urn csn^ R<iR)Dh vs^^ch^ siuiier^ii 

ifl^sR «i'»tsi'ffl|<i 'srf*ccsr 2 R>H ^ i 






io. Stwm ^3T KU3, c$& T>m C*Rim <H?r 8|ttll*3k TO liR# 

^PT 5 ^!^ " 5 lT 5 UU 5 T £t^M ^r I 

J>2>. C^tM *RtW ■'I'f^Ut? 5 t'f, ^BtfiRRR 4^? 15 4?^^ WW Qs$ i ?R*IJtfB?J 

*|M«i j i»i'8ls apPH^Ti 


^ b*M>fiPl$ w «w»n 


«im ^ b«i4RW y = mx + c (*im *rf«fl3*t «IW<I ax + by + c = 0) 

^Ns^r OTslfBsr ^us ftc# (®i^r « «tf^$) i ’aiftrat wc# ct, 4 

W5T £|(.'oj<p (=r<llo<iR i 7 Slhl , *plR'o XY '>H'o<. e i ax+by+c = 0 ■ > l?l<PflC e f? 

c*4c<pIc*s 1 R-^s ^IHlW »i51<p<iHfD(. < p Ri*< <p(.<i ^ifK ^fsj^lw x 'Q y 

<*RT 9 |R < k.'s ^s)l^W if R^ 'jjst <3 C^lfB <wlM ^ 'SfH '^J ^?I i «i*uR<.<P, CrNRl^a^ <*PW 
wlwl R^« 3 l5)<M e lfSc<P Rl**f <PW 'oNR if R^ 'S?'sr 'Q c<p|fiS*i «mj ax + by + c 

^ <> W ^5 R C^fB i c.<plt«ll R**J F «£RT '$'s? 'Q C4lfi> ^l<ll ax + by+c 

slRltl I'Sj/ff SfR’WT slPlIBn OT "SR '5TI, 'olf.^ 5 F R’^t'o -SIll“lT5<q V|H ^®Tf 

^ /(F) P Rj[ <?T*lRR /(F) = 0, P 

Rj C®T#CS^ ^jPT /(F) > 0 Tapfat /(F) < 0 I 


«q|^(,<i c®r#c5?r ^Rs 5 ^ ^®r R<j c*r«f wster R»$ 'spRft^ stosj^ 

R*j F ^ 'SRJ /(F) > 0; T 5r s >fa ssRoc®!* £l£sR Rj F ^ /(F) < 0 1 4 I 34 IJ, 

CeTC^ tS*Rr ^rRi^s R 5 F 4?T 'SHJ /(F) = 0 l 

vsnl^M \r. x + y — 3 = 0 ^rsfRRfi* Rwil ^R i 


R'QST Tf|?r: y = 3 - x 


X 

0 

3 

1 

y 

3 

0 

2 


(x,y) ■ > i l i'sc a i ^Nflst <^lB ww <Rjc<p 4 < p < p 

■^r: 











^ C^tt '©eili>c<p R>ifi> Tars’P't i W: 

i. c?r*lRr (^) fsf^o *ttc*Rr R ,i j- , i\j?, 
c^ir (*o IbR , 'o Rti^r 
o. c^ftRsf^ R^^ 

(^) RR?'® <?p*ra*rra «f?*f 'Q (*f) BRyvo c®r«t^ll? Rc5^ ®r?*t 

^®iT*jRn 

(^) Rf^s (3,3),(4,1),(6,-1 )R^i R’fartWlW x + y- 3 liRfTJH 

3,2,2 *nw?r wfi>$ <hi^ i 

(*0 RR*© *nwfa=ifl>R*j (o,o),(i, i),(-1, -l) Rfti <*ftR^ im^o x + y -3 ^ 
^ —3, —1, —5 qlcra »n<pfi5$ ^ e ll'9i<p 1 

Ri“1*i ax + by + c — 0 <iR> •ftPf R*^ Rc?i C^NtOT ax + by+ c ^ 

■srl 5 ! R<R <pw c^*llR^ ^ , 1t*t (*iiN<p <3 ^HN^) R®R <p$i ^rRr i 


'5lR<H &. x + y — 3 > 0 WMt x + y — 3 < 0 C^lRsr W Sc P'1 I 

'qJl»)'slq«m C®T#3T 'owi <P*u.'o W ^RRs? x + y - 3 = 0 

^liiRRtfR? C^Riil «P^s*T «pR l 

x + y - 3 = 0 *lfR53*t CSl^ ’fit 


X 

0 

3 

1 

y 

3 

0 

2 


5do^ 9 tf*^5‘, W-io’ST 










x + y - 3 > 0 ^T#af '0|«pci?l >5^ ^PfSTSRl ^R^ (0,0) <1^ll(.®1 «4h<ll 

-3 > 0 ^rr W ^ i <t>10S?$, fc>lillfi>4 ^i + n-3 = 0 C^m CT *ttt*r vmR*<i 

^ r*i%o ^n^*f i 



x + y - 3 < 0 «I>WH WW ^SHJ $$ ^=lR*^ (0,0) ’tt^Ut 

*fKl —3 < 0 *Tf 'oi' J l»<'olc < P Pm <pwi <It >IM ■ > 1 'oj i ^PlC'stR, '0|<qM1?[ ^c<l 

C?T*llfiR CT *flE“f ^|R"^ OT ’’ffa't I 



io. 2x - 3y + 6 > o <?rcS?r ^ >q f&f^© <f?t i 


■ , 1»lRh: ^rat gfsfcsr 2x — 3y + 6 = 0 7 T*N 5 ?IC c t3' C^lfs^T '«w»i <pR I 
>i514<IM(i5 C$U$ ■’tt'GTlT *rfa: 












2 x- 3 y + 6 = 0 ^t, y = — + 2 

o 

<4 c,ffi^|l&(£|P^s <pc.«<pT5 


X 

0 

-3 

3 

y 

2 

0 

4 


^hHHR® W ‘pMost ■*£«'©»< ^C*R'?tf?rl | 'T’'fj<. < p *TC?r (0,2), (—3,0), (3,4 ) R^JotI 
<?(.<! <?T#3f 'oiwp'i ^R i 




Y i 

h 

(3, 

V] 








(o, 

2) 





fe? 

\w 

\\\ 


(-2 
j. _ m 

2x ~~ 3 ? 

/ + 6 > 0 


/ / / 
/ / / 
/ / / 


Y* 


'i| !! t i T ^flR*^ (0,0) C® 2x — 3y + 6 "SIH 6, ^It ^iN^P l ^®^T? C^lt&ifl C^llRs OT 
^®iR*<j <;«K^ C 5 ^ < ’lt£“fa' R*»xfl 2x - 3y + 6 > 0 

'qvoiXR, 2x — 3y 4- 6 > 0 ^PPI®!^ -'Hhh 2x — 3y + 6 = 0 C^lfiMR*!® 

R*^* iiR? C«T»lRwn CT ^iR^ «|<]R<|® C 5 ^ *rt£“fa ' 5 R 55 f R^ 

*tf$®l 

<4^ , i>ii t )i*T (. j ic5^ ^p*if53f $*iuw Bwi<q tSf^® ®r?-i5^ m ' s iw ^Nfssr c^tif^s 
'a|*©'S!>® I 

ShKHM ii. XY WI -2x < 5 ®PPI®1^ C5T#ar ®I«R W l 


^TSTNI^T: - 2 x < 5 ®PPI®lfifc® 4®tW (Ft*!! ^TTC I 


2 x + 5 > 0 ^t, 2 x > — 5 ^T, x > — - 

z 


d| , spr 7 «IHI | S0 |R\s XY »l>l'0(. e l x = — — *l»i) < P*l<Hs C^lRifl ®P^*i ■‘pR I "5® "pi’lost3 ^5f®5T 

(R*u(.<p 4W f^j fei Y «i(.‘»p« •»i»ihs*h '^ca' c^Nf&sr c^tlf& 

'q »pi ^It i 





s cp\s <7 





*iwik c®r#3f <zm ^ ^5®r R**j?i ^?ihiwp^ sfw ^^ 5 ^ ^rsrT«rt^r (c^r#^ c^fl^ 

R^jwl Rm&j *nf) 1 j i>ii*^t*T cjiuJ^i ^r^lfssr frosRr r&T^v® (^ ' s ic s ff ^NfSsr 
C3*llfi> «|'®'^8 ' s RI) I 

tetMM y <2x ^pprsm (?Nf53f ww* ^ 1 

y < 2x «l»1»l'»lll5M> y - 2x < 0 'all^lW PPlt I 
'fl'sR y — 2x — 0 y = 2x • > l5W<lc t 1s C^T*lf53T 'o|'s<p*i <pR I J i^l<p<i e lf& C3|C3> ’fl^, 


X 

0 

2 

-2 

y 

0 

4 

-4 


*«lhl'*plR'© <pM(.'sr5! ftuvoii ^csfrW jw *0 (0,0), (2,4), (—2, —4) 

C3*lffi> «p^ J T "^It i 



(l, o) 1^g[fB (?r#ar c^im ^tw?r 'skcn i R^ y -2x = o-2xi = -2< 

0 

✓> 

^5^T° 'S ^ 'Js|c*i < 3 Wt [w«fh CT (1,0) R^fiS ' 0 |<|pvps] o' 
















WUtTT b. 


i?r sprs ceNfssn 




^) 5 = {x G R : x > 4} S = {x £ R : x < 4} 

’t) 5 = {x G R : x < 4} ^0 S = {x G R : x > 4} 

$,. x + y = — 2 J 1?I<P«Hfiat's x tflRT t<Ph ' s TtCT?T et*D y = 0 3W? 

2 *0 0 1) 4 -2 

'S. 2xy + y = 3 »ifW 5, 4t*Tt?^ y (.< s M^(. a il? 

*) (1,-1), (2,-1) *0 (1,1), (-1,-3) 

*0 (1,1), (-2,1) *0 (-1,1), (2,-1) 

Piwte volfS c«t^ 8's a stasfa ^Q: 

x< ^ + 3 
4 

^) S — {x G R : x > 4} ^) 5 = {x G 1? : x < 4} 

*0 5 = {x e R : x < 4} ^T) S = {x 6 R : x > 4} 

' <-1-1-1-1-1-1-o-1-1-► 

-2 -1 0 1 2 3 4 5 6 


-2 -1 0 1 2 3 4 5 6 


-2 -1 0 1 2 3 4 5 6 


-2 -1 0 1 2 3 4 5 6 


fc. 3x + 6 > 9 


(i) 3 <P<1C«1 x + 2 > 3 *ft'S^lt ' J TRI 

(ii) J l»(l S: lt*T OTT> = {x G R : x > 1} 



*08 




(iii) R^1«rt1?T (RiJ; 


<-O-1-1-1-1-•-► 

-5 -4 -3 -2 -1 0 

w*hfii *ifW? 

i 'G ii *t) i 'G iii *t) ii 'S iii ^T) i, ii 'G iii 


H. %5t, ftM 'G ^TR x, 2a; 'G 3a; <1^ R>*1 WW Rsrf^ 

60 

(i) Wife ’ttffifW £t^H x + 2a; + 3a; < 60 

(ii) ^?R < 10 

(iii) ^TR > 20 <1%$ 

I*1U>3 wHlS ^[2 ><p? 

*) i, ii *0 i, iii ^t) ii, iii ^T) i, ii 'G iii 


\r. a, b 'G c <lhs^ Rs%f i a > b c ^ 0 ^(.*1 

(i) ac > be c > 0 

(ii) ac < be c < 0 

(iii) - > - ^f*T c > 0 
c c 

Ru>3 C<PhR 

i, ii *f) i, iii ®t) ii, iii ^f) i, ii 'S iii 


T-HCb-a 'OH»|\s|?| (.>((£<1 C@P#SI 'SJWJT W: 

^») x — y > —10 *t) 2x — y < 6 

*1) 3x - y > 0 3x - 2y < 12 

$) y < — 2 ”5) x > 4 

y > x + 2 y < x + 2 

^f) y >2x x + 3y < 0 


io. ’•llR'srhh ftsrfa ^*n«w 2900 i 

R*iiw<i *if%m 500 f^.ft./^sr i f^j> w® *ii^hm forR c«rs* 
sjR)^c«i 60 C^f sHIcrs ^?r i 

S'nHc'P*! Slwil'st'Dil ‘ 3 T 5 RT t *l*5l R5PUlfi>C^ '5Pf5Fst?T I 


*0 '5W® “Ik'sthh R»ih<wi c«t^> ^®1t^ R»ih *lw Rsl'©i!h »'»»«i( P »m ^ 
Steal'S?^ RSR io^5 QS 'q->i»|'i>| esJe^s W ^ c^ttn C*f<hS I % 



n) cstw r»ih^w <rerere *iw R?if%% fc^iore 

aluilet^ii ww x wfc ■sitwr Wt tost <?r#tare 

^ft^tWJ -*Wl s lt*T <P51 I 

ii. n5.H> 7 T? ,! lTre i 5 ! 3 *ft C*tC^ $3T 5 tfl Rwil’t 5 'STC’W ^33 

■^f l «(t^ i>T ^R^lJt C*® 5 $3T 3 tpt ©I^f 9 ^ i 

^>) ^PPflt’jWtre* «i^»)vo|ii OT%31 

*i) W 5 t5, w R^ ^ 15 ^ ’SRi’W C^R ^T ^IJlfi*^ 

>1«I<!J >IM ^sPTS^St?! gt^H •P'Si I 

*f) ^>) ^ stt*® «|»1»|'0| ^TCRre C 5 ^ C®T#3J W i 

lire# ^PT, iflT^f& ?H1? « ^IFot? 'sjpIJ 100 iSt^t i *IF®1? 's^fU ijIfB <p<nc.»m sjt'Ufi 

<$g$ c#t i f%i# <p«u»n 'sjfij ^reR ■sjHic.^’S <rew c#t i*re? Rj# <iM«s ^fU (*re>fi> 

’#®re ^c°im <rere> <ref*f i *iR ^fiR ^ '©kt«i skioj^fiR w? 

io. fi©*ifi 5 ’j^N^ure ^ e t ? i 55 T 720 ^c®r j i<5c.tx.<j c^ ^5 ■575 *fte?r? 

i8. i£refi> *reR«l$ Ri'gosre c^tM restore frec?r Ri'g'srw ^ ^reR^jif 

fsrgc®f R»$ ^ret 1 sfsre ?reR^ Rngt^ c^re w ^s " 57 © ®n^? gsre 
»reR«il$ fa'gtsrci iiref5 c^M w c^li? "57® ’ttra? 

id. ifi^fS 'oii«iisi«pi<i mw lire 5 re*f R 5 re c^spr^rt 7 fi> ci>R«n <iJiio*ii ^ire 1 
16 RSre 1 '©re frNi 'q sw w ■ 57 © •®ti^? 

i'b. iffjR t<pic.»ii Qi'gj'sr loiit^ R? ^rre <.<pi(.*il csire* ^srfre^© 'S®'©i$, 1 (Pt.R. i*re CTf*t *re 

R^ wmw 100 <rtf <re.ft? 

i^. ^oo®? 'Q ■’i^R ®t»i6t i©l^ 1 islci?! (.'ilislo'il^ C^t J i>ih '5^'? ^>I<1 ire 9 !® I lil^Ri 

■^c^i (.<!<.'© ■ > ic'©®t '©)c.*re s ^5(.«ni ^re <^i*?i i ^pre 

rT5o«iI ^ire ^TSRT C^st^rf i CT7© R 9 '©li.iii ^TSTPT «TMC^? 





(Infinite Series) 

W-W 03% 'G -51%r *IM ^ppf^ ^RJt TO I 'S 

%l?" 5 rc*ij tii^lsi 2fvsj^ ' 3 T 3p H 5 fiww i ctH ^ < p(.'a '®r^t 5 f 

*im ^it'eut *rm i 4 'sr i fltt?T ^5i%i *m %?r ®iiwimi ^t ^ i 
^ 'swfcr c*tw f*w%t - 


► m^W ^JNJt *tl?IW I 

► *(t^t foRf'S <PSG'£> *II^C<1 I 

► «i%t tp'ft^s? qrara «fi^ *f© ^iNjf ‘P'flc'o i 

► «i'?l a ) , j[c' , ll'8<i «it?it?r f^®f?r <p<ic'» *lt?rc<r i 

► Tf*t% wfs tpfllss %i?r sfaw am 

%I> C^NtWT 8lw>J<P *qMR<p ^T?*lJt n ^ ^TC®t n iiRT n 2 i 

■"q|«l% <?nJ jv = {1,2,3,4,...} C«tC^ lil^fij %£W "STtWl^Tv^lH 
{1,4,9,16,...} ’ff'SHt ^Itn l lilt ■ / ll®rlc.*ll w5I5 liT^T? ©l^gH l ' 5 T*f J T <P's<p^Tt ?lf*t 

ifi^t %*m %c*r *hw«i liiviH^iw *n«tiwi ot 8tc®i^ <rtf*t ®m <2% « <fla?r <flf% 
->Hfi>'o ®t % wsf^r lipstw ■'il'stkil <llPl*J(.®iM (.•»iu(.<p (Sequence) 

1 2 3 4 ... n 

1 4 9 16 • • • n 2 

%*ft3RT ^¥H3C<> <P?lT ^ <sm f(n ) = n 2 OT*tt ^ I lilt ?lt«im % 

n 2 i M14»IMI 'SJ^»W5l ’IW’W ®I%T i ^TWRI*! ^tPIJ (JST^T ^ 

{n 2 } , n = 1,2,3,4,... ^t, {n 2 }+“ ^ C<H®lt, {n 2 } i C^tCTt eWl *lPlCT 

8% %, ft% inPrw ftfto <h ■#3^ '^ttu *t*T, t^nft <i®it ^ 1 
1,4,9,16,... «I^W< sm *|5f = 1, 1t% *t»f = 4, t^i '3Tfc?!T 5t?lf& 









llll 1 
2 5 2 2 5 2 3 5 2 4 5 ’ 2 n 5 

"0 3,1, —1, —3,..., (5 — 2n), ... 

1) 1 ? 3 4 

} ’ 3’ 5’ 7’ " ' ’ 2n — 1’ " ' 

1111 1 
^ 2’5’10’17’ ’ n^+T’ 


^1W: 

m I _2 3 _4 f}) 1 3 5 7 

W 2’ 3’ 4’ 5’"' ^ 2’4’6’8’”' 

(«) (8) 

*0 2pr3 ^TWET 6 ! *t*f '5£'o w^ar^OTl . . n 

0) ! + (-!)" W l-(-l)" (o) 1 + f — 2 ) 


(8) ^7= 


{*) 


In 


71 


M cos(f) 


*0 c^rnr liR# w <?m *nr f®rc«r vsi?m ^i^vfis <?& i 


*jrm 

C^teTt ^’ET’Rl CTM f5^ ^mt ■p (series) *tI'3HT ifEr i 

CW, 1 + 4 + 9+16+ ... 'SR# I - + - + - + — + ... 'S||C<H>fi3 *m I 

2 4 8 16 

^ *ici?r «mn15?r *t?M?r *tw?r ^*iro i 4 smites ^it ^ *rrm i 
ww>iwi qiuEr ’Em ^ *K7 bj toj ^ppt^ ^et ^?r w 'et M*p5j i cw 
*i>)|*'sn *fETEl cw ’El^El 'j5,f5 'oi*'s?i f^TM^T *i*i 1*1 i 

c^et *fEifa R«<a <pw qlslo-'p Piwl« ‘jR'olw «Rt^t*rEr i 

(Finite series) *t) ' 01 * 1 ’® *4t«Tt (Infinite series) i *iffl } i i Hw / 

C9f^ «ilc e ili>*il ^1 $.c*iG5. i '4 , 4fc i T *Tl3t >1^0+ «ik®ili>'il <p^l 5,c<51 

*ft^T (infinite Series) 

< ll JV o < l 4 <p 1 i 5 «i^|( 5 s >< u\, U2 , U3,..., u n ,... U1 + U2 + U3 + .. . + u n + ... 

7 T° ,! lJfa wIS ^J%r *fElt <i®il "^T1 < 4 ^ n ’Rf u n 1 

«l^h *lElfa (Partial Sum of Infinite Series) 

U 1 + U2 + U3 + ... + u n + ... 'OM*® 

5t»'s<i 4 tf+E, OT-io’sr @)R 









i®br 


in 5i = «i 

'SJtsf^H 5 ■>1 a lR> = U 1 + U 2 

OH OlT?f*t^ S3 = Ui +U2 + U3 

;. n ' 51 tvf*l^ S n = ui + U2 + U3 + ... + u n 

wfte, wlwl HlHtHnl 
wnK'SlH i. SfirS Hint tj 3 J 5 ?T ^lt?f*fa * 1 »lRJ f^H H>HI 

^) 1 + 2 + 3 + 4 + ... *0 1-1 + 1-1 + ... 


<?) *m «hh#h sm *i*t a = 1 ^ «p®h <j = 1 i 

HlHtH fiNHnHV^ 5„ = | {2a + (n-l)d} = 5{2.1 + (n-l).l} 

«*S, = ={2 + „-l} = !!<"±i> 


^*tCsRT ^3T n fafosi Ht*T *fl^, 
10 x 11 


’10 


= 55 


1000 x 1001 


’1000 


= 500500 


„ 100000 x 100001 

Siocooo =- 2 -= 5000050000 

iS'ekH, n <4HHR W H'B"5H, S n HtH WH*5 I 

^5Ht° Stef'S (.<pk*Hl ^hRj l 

*1) 1 - 1 + 1 - 1 + ... «rtHdflSHT 


W ^f 5 !^ Si = 1 ^f 5 !^ S 3 = 1 - 1 + 1 = 1 

S 2 = 1 - 1 = 0 Si = 1 —1+1 —1 = 0 


^Iww CHW OT4f HtH CT, n Rustle H?H]T $,(.*1 n ®lkPH* S n = 1 

n OSffiS "5^ n ^5H S n = 0 l 

'o|^G«1 OT*Tt *)ko^ CH, 2fW t^W), C<pkll RPro ’’It'SHt HtH *Tt Hk^ 5 
^aiR? <i«il HtH l 


’JcHI'es (Sum of Infinite Geometric Series) 


a + ar + ar 2 + ar 3 + ... ‘ItHlfSH 8WH *l*f a 4H? Ht'tW r l 









^©?TR, n ^ *t*f = ar n ~ l , C^TT n e AM 

4RtR, r ^ 1 ^G®1 rz ^T ^Tl\f*ffi* ^RJ 

S n = a + ar + ar 2 + ar 3 + ... + ar n_1 

^ ^ _ ^.n 

S n — a ' -— ^l*T r > 1 «£TO S n = a • — -> r < 1 

r — 1 1 — r 

®W R#: 




|r| < 1 ^C®1, ^ffa, — 1 < r < 1 ^C°1, n ^?T ’ 5 JtR <P^C«1 (n —» oo ^C«l) |r n | ^ 

" 5 rT 5 T *ft?i ^ 72 i£RT ’ 5 Tt*T TOR? |r* n | ' 5 TR o ^ i ^fK 

|r n | ^ (Limiting Value) 0 ^?T i 


W Sn «*RT 8|p®l?r TIR 5„ = ——M = _^_ 

1 — r 1 — r 

tilCTWi, *hR> ^oo = —-— 

1 — r 


CLV n 

1 — r 


a 

1 — r 


^f) |r| > 1 ^C G 1, Wffc r > 1 r < — 1 ^C®1, n ' s i1*T |r’ 7l | ' 5 (R 

^f**{ n (R 5 R\5 <PW |r n | i*RT ' 5 TR RCsRj RW RlTT I ^©Rts i*T5R g<pH 

Wft s ^Tjt ^rt?r rt, ntw s n ^ £n*§hr ^ rri Rt?n 


^lt^, ^spjtsi c<pl(/il r^R 3 *Tl^ i 


*f) r = —1 ^C®1, S n £lh©l*l ' 5 Jt ? T RT'SRt RtR *Tf I C<P»i*ll, n tfSrfiS ^Tv^llt '^T (—l) n = 1 
^ n Rc'srl^ ?R*lJT ^c«i (—l) n = —11 ^G^G^ RtRlfB ^g<i, a—a+a—a+a—a+... i 

^©RTv, ^ *jR!fiS<] g^Ig+ r*iRS i 

R) r = 1 RG 5 ^ S n *^RT RR <s? lT v QTrf ^TtTT *Tt I G<P«1*ll RlRlfS ^G<1 a+a+a+a+... 
(n i S n = na RT n 4R Rt*T <ilf^Gij RG3P& ~^5 RRt RTRI 

^©RT\, 5q1^ |(T5<q c^H r^Rj ^ i 


|r| < 1 Wfk, — 1 < r < 1 ^G«1, a + ar 4- ar 2 + ... ^^1^ 

S' = —-— I r ^10*1^1 'SRI ^1^R5 ^I1<PC^ *Tf i 

1 — r 


^<u: ^i^RJg<p Sqo f^t R5Rt ^ ^Rv 

vdi^ 1 ^\s<P ^RS <q5i| i a + ar + ar 2 + ar 3 + ... 'oi^l^va^ ^^R5, 

s a o = r ? - > |r| < 1 1 

1 — r 




(SCO'S!? 


J8o 


Pk.0'3 WW ^<pIu 'o|'?|»( *jp , ll'QS tftm W *t*T a r 

(WTTf i «ft^Tf& ^ «i^1h\!)<p j-hRS sltCT? '5t3j'8 f^f?T 

W a = 4,r = - (*) a = 2,r = —- (©) a = -,r = 3 

(8) a = 5,r- = y^ (<l) a = l,r = -^ (fc) a = 81,r = -* 

^1) Cvot^rat 2)C^OjC<P <K^ ^^1^ ^11^ I 


Picon ^ll'Gn *4Hfa voi^|^v©<p ^RJ (nRt 3||c<p) ^?T i 


,1111 

^ 3 + ^ + ^ + ^ + -’ 

^) 1 + 0.1+ 0.01 +0.001+ ... 
1 


^ 1 + 75 + l + 2V2 


1 

+ 4 + 


^) STRUCT sf«Rr *Rr, a = - ITO *llqfll*t r=lx- = -<l 

o o 1 o 




1 3 1 


1 — r 1-| 3 2 2 


*0 ^ , *tn?r, sw>r ^0 = 1^ r = = ^ < 1 

.-. qi«ifl>?r = —°— = —^ ^ = il 

1 — r 1 — + 7 : 9 9 


«t) 4*IK?T, ^a = l^ Wl*Wv r = — = < 1 

1 v 2 


.-. qfclflhr ^rsrf^, Soo = —— = — ^ = 3. 

!-r 1-i y/2-1 


414 (®ihsO 


«i"iR(.<p<i «rit^*f ^w 

\s. Itort *ptfw '5ftTsC“f ^tm w: 

^) 0.5 *T) 0.i2 *t) 1.23i 






'srofa 'si%r »fRff 




W) 0.5 = 0.555... = 0.5 + 0.05 + 0.005 + ... 

*lt<Ilfi>W iW WW a = 0.5 taw? WWlWH r = — 

0.5 


• a 0.5 0.5 5 

'’' ’ = 1-r = 1 - (0.1) = 09 = 9 


W) 0.i2 = 0.12121212... = 0.12 + 0.0012 + 0.000012 + ... 

<at qtwififcr w *lw a = 0.12 taw? wt*mtf r = 0 Q °^ 2 


= 0.01 


.-. o.i2 = 


" - _ 1 - r _ 1 - (0.01) ~~ 099 “ 33 

*1) 1.23i = 1.231231231... = 1 + (0.231 + 0.000231 + 0.000000231 + ...) 
tawtw, w^w^tw Iwsmw tawffr ’ptitgw *ilwf 1 

to pi? *ptra?t *irara s* a = 0.231 ’iMBM’syire r = = 0.001 

. . . a , 0.231 , 231 410 

■ 1231 = 1 + 137 = 1+ i_ (0.001) =1 + 999 = 333 

4 ^ SM8 - 2^TT + (2^lF + (2^1? + *"* 1 

x = 1 ^PT, *ll<llfi5*l ' 3 Tf s ^ c t f*H?T l 

*t) x = - ^r, stfatfik *t*r <*r* sN^r 10 <rt i 

Z 

W) x tSWw '*1^5 «(lcslW <p?k.«i *qlslfi5s 'oi^1»)'o<p j’hRJ wiwew taw? cw^ wwfi> 

ww i 
WWlWtW: 

w>) wut «n^ —-—h t—-—~ + t—-—~ +... <awfi> wc'ft'aw *rwt i 

2a: + 1 (2a: + l) 2 (2a: + l) 3 

a: = lW^,*lt*lft = _L_+ (2 _ i 1 +i)2 + (2 _ i 1 +i)3 + ". 

_ i 1 1 

_ 3 + 32 + 33 + "' 


*mnfi>w wfsaw't r = 


_ 3i _ I 
1 3 

3 



<0 2^ + (2x + 1) 2 + (2^TIp + -" 

3 ^ 1 1 1 

2 2-| + l (2-| + l)2 (2-| + l)3 

1 1 1 
— 4 + 42 43 ‘ " 




q&lflfor 8N*f a = -; r = = I < 1 

4 J-4 


sflUtfifcj = ar 5_1 = - • (- 

4 \4 


•iBnflNr sm *pr *nrer ^^ 

1 — r 


[n — 10] 


4 1 1 4 10 ) _ 1 .. 4 / 

3 — 4 x 3 V 


n) «rt?rlf5iT <sm «|5f, a = —r = * '— Y = 7 T—r 

2x + 1 1 2x + 1 


2a; + 1 

—'— > 0 *T«W —?— < 0 • • • ( 1 ) 
2x + 1 2^ + 1 


- -4 0 , -> 0 - 

2x + 1 2x + 1 2x + 

>|^R5 ^ll<pc<1 |r| < 1 Wffc 


\2x + 1 


< 1 ^?r • • • ( 2 ) 


( 1 ) *£(% it n© > 0 ' 3 ^sj 2 # +1 > 0 

2x 4" 1 

^^1 ( 2 ) (A ^-< 1 

w 2x + l 

i£Rt^ S'aii 9 lc**t* 2x + 1 R«J ‘VOC,®! ^fspsT^ 

'oNfe 1 < 2x + 1, ^t, 1 — 1 < 2x, ^t, 0 < 2x, ^T, 2x > 0 ^t, x > 0 

*T*I*T (1) '$'3 2~~+l < 0 2a; + 1 < 0 [’JiMI'as R’lSk'os fi>^ 

4 <pt] (2) 4 ot 5 t *nt-< 1 

w 2x + 1 







•*. ^i%r ‘fW 


i8vS 


^MN<P Rs' 8 llt 2x + 1 t^C5T tpt <P3C*1 ^PT555R fi>3? ‘W®! 

, sr<K -i > 2x + 1, ^t, -i -1 > 2x, ^t, -2 > 2x, x -i > x, ■*rr, 

x < —1 

,\ Bffil '“Rf x < — 1 x > 0 

1 

«|^1»(V0«P ^5lf^ See — a — — — + 1 1 — 

1 - r , _ 1 

2x + 1 

(2s + 1) TOT 15 TO, Soo = -\—- = 

2a: + 1 — 1 2x 




i. 

o. 

8 . 


<t. 


b. 


1,3,5,7,... 12 ^ ^ C^P#? 

12 *t) 13 *t) 23 25 


C<pk*il n ^ = —-- 

1 1 nn+l 

*) ± «) * *0 

o o 


(.<plc*ll ^<pB ^fPRT n ^ ■ 

0 «t) 1 


(- 1 ) 


^t®r (fj-g \^v©t?r t<phfi>? 

— ^) — 
12 20 


20 ^sf ^ <.<phB? 
*0 -1 *1) 2 


cxplcil ' 0 |^|<yt a m to *R u n = — 'iR? u n < 10 4 ^C ®1 to ^ ' 5 Tt®T 
( i ) n < 10 3 (zi) to < 10 4 (Hi) n > 10 4 


ftlM <?FRfi> 

in *f) z, zzz *t) zz, zzz ^T) z, zz, zzz 

(.<ploil 4 <pB ^Rj^CSRT n *t*T u n = 1 — (—1)” ^G®1, ^ 

(i ) io^r*l*ro 

(ii) 15^r*R2 

(m) 12 *I(W1 ^RS 12 

R^C^FRfij 

z, ZZ *f) z, zzz *t) zz, zzz z, zz, zzz 

qt*# ^?T ('b-br) «W<1 ^5^ ’ c rf v G I 4 +- + - + ... 

o y 



i>88 




*) ^ 

> 3 io 


4 

39 


*1) — 

' oil 


4 

3 11 


*0 

*0 


12 

T 


n{n + 1) 


,n £ N 


1 - (- 1 ) 3 " 


^r) — 

' 019 


4 

3I2 


*0 

*0 


8. *rt?nft?r w 5 *nwr ^1^ w? 

™ «.) « 

27 81 

br. 'imfo «|^1>|V!)<P ^^5 w? 

0 «t) 5 

eft. st^rS 10 *l*t, 15 *I*T r *t*r W: 

*) 2,4,6,8,10,12,... 

« I 1 3 2 5 
2’ ’2’ ’2’ 

Sf) = 

^ 0 , 1 , 0 , 1 , 0 , 1 ,... 

«) 5---- 

} ’ 3’ 9’ 27’ 81’ ‘ ‘ 

■&) = 

Zi 

^o. n \©ij *fpf i 

n 

u n < 10 -5 ^c«l, n *^RT '5TR f<P^t ^(.<1? 

*t) w n > 10 -5 ^C«1, n ^ 'SJH fo^t 

*t) u n ^ ^ (n UliT? 

«fl?rl?r ^ ^ftw, '©t w: 

_ , 1 1 1 

^ 1+ 2 + 4 + 8 + - 


20 

¥ 


<0 


2_ _4 

¥ + 53 


8_ 

5 4 


+ .. 


o s+ 2 + l + i + h + - 

’sr) 1 + 2 + 4 + 8 + I 6 + ... 

® } ^ + ( _ i) + ^ + ( _ ¥) + --' 

1^. I^lCb<5 SW^T n 7 T“ 1 *II^ 5 *1w3 OTl*k°i fafa ■‘^'S: 

7 + 77 + 777 + ... 





h. ‘fRff 


?) 3.0403 


*0 5 + 55 + 555 + ... 

io. x-<4? $*t?r ^ it r® ^iibiw <p?c«i —-—h -—^—— + -——— +... ^i%r *ft?rifi5? 

x + 1 (x + 1) 2 {x + 1) 3 

(«)^la)\0<p) «||<P(.<1 4?“ £3^ 1?*fa ?>? I 

i8. C <5 fH§^Pi+ '5?l1?t*f 8|+M ?>?: 

0.27 *1) 2.305 *1) 0.0i23 ?) 3.0403 

i£. a + ab + ab 2 + ... ’JCHI'SS ?t?f i 
?0 qraifihr «tPf1^f?r^ri 

?) a = 1 <3?? b = — ^£®i, ?klf5? ^RJ *iRt vllw* «c<i '®f f?*f? i 

z 

n) a <£RT 3, ab 33 aft 2 <OT 333 ^ItOT OT qfaT ^TTf Hl?T 

sW^T n ' 3 T 5 rf^ i 

i'b. ^|I c tPG? fa«if5 ^R3 24- ^ c t ? F®T 64 i 

5 

^lc«llc<P *t&«T I 

«f) utaifihr £N? *1? « *rt*Jl?*f ^*lFs fitf? - 45 ? i 
*0 ^t*ji?K 'oi+ s i^b — ^c,ei «ji?nf5?r «i^l^'s<p j i»iR> f?*f? <ps i 

5 

&kfi> +■$4 <£)?* R*t«llRj5k 4 I 3 RWS iXRsfi* '51?' £4*1*11? llfvtoC? '5ft£^ I (iRl? 

gjf^ c$z ?f ^?P# vblcio $■£<.<!« 1?C4> £5H +? ?>£? «f£W Tj?9 «lf'a$»J 

?>£? I C5kl ^SlRI? '5t£? '5[?t*i|'5 %4> 4+$'»!£<! C?tv5l? I 

?0 ^«i£? c^5i£® <> if?£ i, f£? # kc<r? st^sjw ws 

?1 '0|f'b$»»j <P<l(.<r? 

?) ^5f£W *j?T5 ’I? 1w *#4^T R ?f? k ^t? 4?*5M '6|R>^>? W fa? 
*lRiW*l ?*£? '0kt®l ^§*t£?? £(Wt? S'Sfl R'S l 

?1) (.•spifjK) ?*fc¥3r ?r k£? ?f? ®k£*i ^ic?Rr sftl’j.o'ik ^s? i 


'Sw?^ ^-io'sr csiPr 



v 


13 |WMPlf^ (Trigonometry) 


fawMftR *NfT> Rtsm®! <p<k.®i ’tf'sut "^rtTr am? 'RR' i R<.<pl*f R*ifi> 

am? RR <mos ^if^It’f ^H?T i ^?wRrw> R(/pMRRc,<p 'Trigonometry 1 C^RT ^ i >3fi> 
*ttm Tim 'Trigon' am? 'Metry' I 'Trigon' ^ RR R 5 # CTW ^ R7S? 
am? 'Metry' W ‘ s lfwsrt‘*T f^ftn i RRm-HM Rc-^MftR R^ft *lf?mT*t f^m i 

<miR«> sittiietw R'gc®t<i R# c^t « R# *iRn*f am? arom rkr 
twM eilwlMl cslc^t RwMftR« ^ i ct^r, amfi> ^RR Retell *Nr«r 
%B^ot, am^n^r RsR Rfa, c^Hi^m rRt w»p»i Rfa ^®jtR <?ror 

Qi(.^MRR*I RFRR ^SlRgftfm 'Q '®Rfgm I a| ^ 5 f, R R'selws 2|Rfi> *tm 

fawMfrR* Rjm Rm^?r swiu? i ^ RwHftRn «il(.«ili>»il ’If'tc®^ am# 'si'l)<q 9 j^ 5 *£*f 
Rm Rwm RiwwPiRo -oiiwimi tfln Rs®i am# ^s% 

Rc^HftR (Plane Trigonometry) aim? 'oi«t# t»lh^l« RwMRR (Spherical 
Trigonometry) i «il(. s ili> r il ^^sflsr R5|\©^m Rc<pMftRs "srcsiJ #srmm silvern i 

ai mmjR c*tw l*w%t - 


► mR*ih ’IRifr Tft^tr mjw *iRim i 

► wlv»iih *iRm' s f®fsj ^tRit^m ’’IrhRR Tpp(^s <pso 3 *fmw i 


► *fi# b^Rictf R(.<pM|»iR<P f^ Ryrl <P*(.'® ’fRER l 

► 'oj'jR 27 r c<pIcH<i Rc.<pMRR<p Rf?I <psc.'® *tRR I 

► -8 (rsrr RwnRRxp ^sr^if® R<# <p«i(.'s *irw i 


► < 2 fR? ! *lJf n < 4 am ^srj — ± 8 wltfR RwHRRxp ^‘‘IR Rfa 'Q stelR mmo® 

*tmwi 


► msR Rc^mRRkp •>i51«?«ic e m TmmR r^u® <irr i 


«dil>iR >4 <?m « BiwwPil'®* c^h 


»erJlfv|R<J> C^R am? RlWNfaR-'P WlPfiT ®llWltHl4 ^Rltpf 'BTlrmt XY Wi ’R W R 
*m«'|pt cm Tm®ic?Nt xox' ^ yoy' ^r i fron 





'STOJRTlr, RlWlHftil'i 


18 ^ 

C&m O i^0 C^f CT ^*lsT ^SflFRT SlO®M>fi>« «|'®j‘to<iw 

&'Sf»i’t (Quadrant) ^®It ^1 OX C^lt C«fc^ ^f??r <tfi>l4 «HW1 

2f«l*r >1*IM>lt,«Rr (ZXOY ^ Wt«l) ®|'»J-<85lW» £W*T b^M (First quadrant) ^ 

qftwIWto (zyox'I (zx'oy') ‘smrFgtf (zxoy') w<nm 

'ai'»i'^<i>i^s,c < p faSta, «"5^f bvj^*i ^®it ^ (f^M fi>aj) i 



*iRi®tt ^im fajuo ^ ir <?m ^*Rr 

3.«ic^ ^c«i *1?T "53T I R 5 *^ fawMfifci.'s ifiRsfij 1*8Rr '?lf*iI3' ^ST’RT '^•fl$i»)l*i 

<RFt®t RMbHl i *n?J <J#, OA ^fasiM #*& 4fi> 

*J[^(. v o OX f**Rr ilftRr ^ST^fH C*?t^ ^rf®?T ^TBl *|M ^5RT (anticlockwise) 

tRw oa #*tr grow oa 1 m?T zxoa 1 <sm sm 

■biotin «lt^ «£R? *tRT^RT OX <*RT •WwlM OY WSTtFT ZXOY <RFtC*Rf 

90° i OA sf*ii(i> ^ fRC^ 5 I<p% ■*T*t I T OA 2 'oi^HIw 

^srtM ^*rt zxoa 2 i *i*rt oa #«& ox ^ ft*ifl'5 

ox' «nw, ^rt pph zxox' >hmm>m ^t ^ >i*rc?m i oa 
■## *p*Rt ^ «i<Hl</i ^rtOT ox RPi'® ^ ^*Rr ct1t> 

*tfW®r ^ >wM>!«r <it m >i*im>m ^r i 

edlfifcc© <RFfc®RT 'SilWlbHl ^ >M«1«>l®t ’t^s <IWT <*T|*f «rtlf»lR>4» 'G 

■sic«u c^tpft *lt*foj ^ i 'srcsT -^t ^r w, oa 

*Rr ^sift's f%^ C^f*t ^ OAi «i<HI<.i C’H, ^«Rt XOA x 
CTsWir , #*it c f m *ivim»w ^n:<w ^wi ^ wr BiM»NPiR>^ 
c^f«f "^5 *ttc?r i Jisivsei B«if»ifvffl(.v!) -»i*(wlt*Rr cbc?r c^f { jt^ c tt ■jirt ^it i 
OA ■##?■ ^ W«IRT ZXOX C^r®!^ SrJlftlwo c^H ^t5T n®H ^t ^ *Tt, 

ftwi*i(5ii«t'9 zxox (Rflm *m*in Tfu *«r^si 



Scp\s <7 


i8 V 

'siiwiMlii oa (^*tc?Rr fkar) ^<r ft*#© ftc^ 

oa ?iftr w ftft?r i>^it»t *Mrw cw ft^rtw Rwmi ^afti 

c. < p|c r il sRig<p xilvto'Si <>ll5|<i ft’ftl© Rg<p (anticlockwise) ^Ig®! wHw 
(positive) C^W ^®lt C<HCH1 <iPi|G<p <J=Tl5N Rg<p (clockwise) ^Icn 

g<pMg<p (negative) C^W ^®lt ^ i 

'5lt, ©iIg®iIi>iI CStW ^®it *Ift *wN<p C^tFft *lft*!T*t 90° WW ^ i’sj 
b'g'sM l 'STfttiT 360° 'Q 450° ^ W $HWTQ C^f# W b'g'slG'ft l 44^»lM 
C^IM *RtW <3FW?T -SJH 180° « 270° 4RT W «it^T C^t«lt& OTT ^g©ttft, 90° CSK3F 180° 
^'5TC*P «t1WT ^ b'g'slGH 270° « 360° ^ W sffWT 8<‘5^5^ «itC^ I 

^ctlw C^tm -90° csic^ 0° ^ TOG «im®f 8< b'g'sitH, -180 -90° 

tSRT W ®TT b^slGH, -270° GSK3F -180° ^ '*IW ^ 'S -360° CSfW -270° ^ 

W^i b^©IC>t i 180° « 360° *ST3T C*Jt<>lC-il XOX' <3T«lft 

^ 90° 'Q 270° ^TfsftFF RiSrl'b ftW YOY' C?Nft (^*fc?Rr fttSI) 

^*ft W**IR i ZAO A! JTC b'gvtfcH, ZAOA 2 W ~F$vtFt, ZAOA 3 'OTT b'g'sbt 4RR 
ZAOA 4 8< Fg^fcsf W«1H ^ l 

^ti^r y ^) 430° 's «f) 545° (<m ^k?t ft<ft w i 

^) 430° = 360° + 70° = 4 x 90° + 70° l 430° C*FT c lft C^ft 4 Wt 1 ! 

'SU’W ^5 ftj’fg 5 J i^c<pl c f WW C^)T> 1 -^©sk 430° C^t 4 lfi> ^*ft 'EM g<pIgiI 
<lPilG < P 4 ^l»)G«pl e t^r ’JflR ^^8 70° ^G© RGilG? (Rgm -qlG^-SI fi>i£l) I 

©tt> 430° G44 4 lfi> i"5j ovg'olc’f ^R’SlR 1 




*t) 545° = 540° + 5° = 6x90° + 5° 1 545° ^ 6 >l>IC<M ,1 t 

R 1 ^ 7 J i a ^G<pl c f ^' 9 i^t , 9j4i v ©<l 1 545° G^WfS *P^G© ■•vliJls Rc*p 

g<pIgiI ^f*iiG<p 6 'I^g<pIgH<i gogh 5° C^f*t ^<p<il-si Wlfw «i<i'^llG r i v *ll > il<l ^t?T 

^ J 1^G < PlG c f?' G»Gil 5° G4p1 ^flG© ^GilG^ (^*Ig<W «lG r i?l fbSf) I ©1^ 545° G4H1U 
'g©t?I b'g©ic ? f ©I^fH I 







'srofav. rawNPir* 


i8S> 


4lW: 330°, 535°, 777° « 1045° C4N>I^ C4t4 W4I4 4C4 vot 

<?T*lt'Si 

4) -520° 'Q 4) -750° C4N44 C4T4 ft'fa 44 l 




4) -520° = -450° - 70° = -5 x 90° - 70° l -520° W5I4 (Rsff iTO -520° 
C4f# 44^5 C4tBTt 4%4 4^14 44414 *|4jtf *£4 44^ 1w 

^artcat 44 W4ri 4t 90° 44 ? 70° ^bt b^HH (fc*te44 4toi4 

fe) I ^54ft, -540° C4t c lfi> D'g'slctf 4>4t51 

4) - 750 ° = -720° - 30° = -8 x 90° - 30° I -750° C4t*lfi> *Ht4I4 C4H 44? 4f®4 

4flsi<i Rc<p Tj^jjt?r (8 - > i»)c < pi e t) ^anr 44 ^ < pr Pu.<p «ii4'Q 30 ° ^t'© 

(^4E44 vskin ffta) 1 ^hIk -750° C4 5 t e lfi>4 «I^tR F§sf t>'3'sbt 1 


Tl«f: -100°, -365°, -720° « 1320° C4t®l^ C4l4 ^efat «ll£5, §444 Ptf4 
^?r i 


C^t*f ^<p<p 


C4tC4t C4W4 §<§4 4t4t4 c t4 ^ 4444 *Nf4 4J4414 44f 44: 

4) (Sexagesimal System) 'S 

4) ^ft4 *Nl% (Circular System) 

«HU^W» *115^14 *Nf4E4 >RC.4Wt4 £41*1 4l44lFl4 444 44t 441 4^ 4'*#!?© 

44 44C4>Ht4 44h 90 '©fc’t 14»$ <PM £ff% «h1c<p 44 (1° = one degree) 441 

441 

44> f®fstC4 4»ih 60 '©14 4>£4 £jfa'»|9fc4 44 RRS (l 7 = one minute) 44° 44 Rpjuo'P 
4»Jh 60 414 4C4 2|f4 'oh1(.<p 44* C4C44 (1"= one second) 441 ^4 1 










xto 

wfk, 60" (FKsFS) = V (fifirS) 

60'(fififc) = 1° (f^lsf) 

90° (fefst)= 1 ^Wt'f 

^§)?i *Nl^ ' > i a Mc¥" ethl?i df®?lH ■ > i j Hg<p' *5tffl n?t«qi|?! i 

W(^«H: C^TM ^3?T $ ^a?T (&m CT <?m W CT^ C^t 0 !^ 

iSR* GsI'Sflh ^G®! I 



fkar PQR ^S?J O, ^CB?T OP = r 4R? PQ I PQ m 

o re zpoq i % reim •ifait'it ^ wRiiiH i ^fk zpoq ^ 

wfibilH I 


^S)<! *Nf%: ^il?i ’faf'sG's ifR 5 G?tfvB?ih (radian) g<pMg<p ret*t *|Ri»ilG*l?r ^ I 

reWiT %sit <# 5 IH 'Q G^R»i)h ’iRj^lG’fa SMJ Stf^i^ < 3 R° retG c R 

< # 5 Jt 9 f ^‘I'W 'Sfffi ^Gfllstl I 

filRiwI i. G<!G<PlG«ll >35.fi> ^G'QH ,p lfif*f 'S ^llG^lfl WgWS >|»!h I 


SfsiM: "SIOT Sf'rS ^3 ^oCIRT re® O i ^'qIuo ’ififa P 'Q 

R >4R° flit's?! ^slS?i *|fif*f p 'Q ^jWsf r (Rgo<! ifej) i iX)*! 5 ? ^'S<1 ^'a(i>G<p n 
(n > 1) ^Wt 1 ? firs® ^sf% I G<PGttt?! fi«® fi^l^it C*rM <P?!G«1 flit's?! ^af^s n 
^R^lR 5 3 T 5 Tt 5 T ' 5 ft*t fi^® ^reI ^ 5 ?f ^£3 fi\»® fi^^Tf ^R^J® l Wf SlreR 5 ^£55 
n ^R^lR 5 Rt^fifif^ t£!^f5 ^sf 's|*'sRfil's ^®T ^5 ABCD ... 'S fa's?! ^C3 

abed ...). 





wira v. OiwMl»)fi> 




^ AOAB 4R? A Oab ZAOB 4R? 

AaOb plftliffi Cat'll tiR? twg larger <Jlf 


^ReTTf 0<pH’J[(,«ll ^TSIH1 



AB OA OB B 

f /^ r 

^7\A c 

ab Oa Ob r 

0 



sj i 

BO B CD fl. llfr 
- = — ^ilRi 

oc r cd r 




AB _BC _ CD _ _R 
ab be cd r 

AB -b BC -\- CD -)-... R -\- R -\- R -\-... tiR R 2 R , . 

ab + be + cd + ... r + r + r + ... nr r 2r 

n ^5 ^5T (n -»• oo) AB, BC, CD,... W 4A? 

C^|T> I 

4WW1, AB + BC + CD H-ps P <fR? 


ab + be + cd+ • • • ps p 

(1) W *rf$, 

P _ 2B 
p 2 r 

2 R 2 r 

^ ‘Sfijvsfl ^C'Q^l 

.*. OT^tOTt ^QQ<\ G <uk J 1*l ^ 


£|R)\8sl i ifllT v oj|(, G llw '5|^I G 


wwlwl ^5?T G TOTO WRTT *1TO G ap I 4 ^ 

fst^ 7r (*tlt) TOT TOW Wt ^Ti tt TOf& *R*Ut ^ *Wfw TOW 

TOM <flfii TOfiS" TOTW ^WJt (t r = 3.1415926535897932...). 

TORTO TO *Pl1w *TO *tW 7T 4<T wm TO 7T = 3.1416 TOTO TOT TO i 
<q4*MS5lc^ ^ll^lc^J 7 r 'TO c<pff^ ^*tfw ^TO f^T%s 3,c*JG% i OT3>§ 7r 

«W TOs? TO TOTO TOT TO wc^g ^TOG TO^ TOsT i ^ Sgwui TO*t ’TO' TOt TO 18 !! 
TORI i ' 3 T 5 P^> <plc«r ^srj wlwl^f TOT *Tf TOTO TO ^WfTO TO*T *|4*'© 7r ^l^si 





' s rT s T 3.1416 *u«Rk <psl i 

^•jpl»tq|i8 r W1, *tRf*f 3.M 2nr. 

J i£RT 'ailc«l1c.'«P ^TTs^t 

r=r=r = 7 T 

4JI*1 

^t, = 7 TX ^jWf 

= 7r x 2r pjWT = 2r] 


= 2^^ 

.■. r ■•vl J il*4 RRf£ t<)c<plc*il ^c.'Q'S ^iRRf 2tt r. 

SOfcm VS. ^C'G?) (.4l(/ll if»l*|»(l*1 C<Pti9^ C4t*t if ^'GblC 9 !?' ^fSTt^tlf^ 5 I 


4ft, ABC ^C'Q^i C4^ O ^JW4 OB i P -jeas 
%*t?T «I»U <±l<pR R*<j i *k®1 BP ^C'3*l i£R? ZPOB 

4<pfc c < P 03 ' >v l C4T*t i 'ol^.c.®!, (,<p«3 , vf ZPOB, 1>H BP 
i^RT ^,(.<1 I 

wfK, C4®*«r ZPOB oc m BP. 

Sjf^SSt 8. «R»«H C4M «4R*t& ^ C4H l 



WT <1#, O APC ^5 ZPOB CdfibilM C4W l SfflW 4?Jffo 

^4 OT, ZPOB $3 C4H i 

, '8|»q»*i: OB C3WTs£*ft (<l)l 3 ilc^) OA ^4 i 

sfflW: 

OA ^3?T A R*<aps C5*T 4C3 i 

m AB = *lRR?r = - x 2 tt r = — 

4 2 

44° m PP = 4M*f r [ZPOB = 1 Mfc«k] 

V C4C4 41$, 

ZPOB _ SM PB 

ZAOB ~ m AB 



:. ZPOB = 

»ra] 


m pp 
m ap 


x ZAOB = j^x «<RS TOW [OA 4jmwf 44? OP 44 ^44 

y 





'srofav. RiwMftl's 


i(M 


= - TOMi 

7 T 

ww.'g J i J )(. < pl e f G 7 r ZPOB ip 1 

G<r>m^ f§t?r 

^R^sf y ^gR ’faRx.'s (circular system) ^fk, wIwiiH 4<P(.<P cult'll d^lCH?! < lf^It 9 tW 
^ «|g)*j ’rf^T’f (circular measure) ^*lt i 

‘pR, ZMON c<ic<p|(.*il ^<pD (?m m <p■?!(.« i O R^w* i&vn 

<PW OA = r < Ul > ll s f f^C?I <4^* ^3 'or»p») i ^gR OM G ON (& A G B 

fact's C^T i 'oKw AB n’t 'Wl^l C^H ZAOB i r ^Tt 1 ? 

AP (5ff 'S 9.QO rw) i 


A M 

'ol<tc <f i, ZAOP - 1 i 

*# m AB = s i 
alfewt« ^fqlft, 

ZMON _m AB _ m AB _s 
ZAOP ~ UM AP ~ OA ~ r 

.-. ZMON = - x ZAOP 
r 

= - x 1 CslfvbilH = - MfvbilH 
r r 

.*. ZMON ^fl?r *tf^T*f -, C^ft^T C^ r T c tf& C^tti r ^JPTf< Re*] 

r 

s -s if%5rr c t w ^sr i 

stt^t c. r s m 0 aw wi 

s = r6 1 

^t-^o, \5 w>no<; #^s, W-io^r G£rf*T 







><t8 



ftcra 1 ¥h: 'skft o ^s<j ob = r <*&*, m as = s 

^ AB BM ^t C^«f Zv40B = 0 C l sW't SR OT, s = r0. 

^p^T: 5 R*H«> C^W W OS ABC^US* 

P R* | jc'© C5*T ‘pm i O, P ctN <pRi i 

gfsjfcf; «i»^Jiitfi ZPOB = l c 

«lNnl C<Plt.*ll <|'Qi>l 9 t ^1?lt t<pw^4 C^f'f >*? ^a&lt*fa *hI^ s ’IIR><p i 

mAB ZAOB 
m PB~ ZPOB 

_ 8 <m e c 

?t,-= — 

7 * \ c 



:. s = rO (8&#te) 


c^t^Rr f®f£t 'Q mR»iiH (<jftrr) ®iRvit v fa ^pp|¥ 

£tf^t 8 &K& « 4 l^<q| 
o 

1 wfvbilM = - ^PTC^H 

7 T 

2 

'sr«fk, r = - i [i wfSiiH = r] 

7 r 


.-. i = (-) c 

*■ 90 °=©‘ 
■•■^(lio)'^ 1 '" 








'STOJRTlr, RlWlHftil'i 


srf%®r %>. i° = (— Y <£R? i° 

V180/ 


(i) 90° = 1 = | WlvbSH = 

«r<K 180° = 2 ^ = tt°. 

(m) 'a ^§)n *t*Rifoot's ^<pK> *i%ih m&x d° 'q r c ^o®i 


D° = iDx 


vpfc, D x — = R 
180 

_ D R 


«i1<.«i1diI fisfsf 'S (WRIt ^?lt: 

® - (mT 

w “'-(»>< i*)‘-(S)‘ 

<*>«- («x®)'=( 5 )‘ 

(«•>< «)■=©■ 

(m) 180° = ( 180x ^) C = 7rC 

(vii) 360° — fs60 x — (27r) c 

V 180/ 

^mltw c^caf mKmiM sr€fa (c) 1®p«rr ^ ^ i sr€fo 

c?rc*i) 

r = 30° = 45° = J 60° = 90° = 180° = tt, 360° = 2tt i 

1° = (^) C = 0.01745° *«IR < #®) 

( 180\ ° 

— J = 57.29578° («IPW ^ <#<o) = 57°17'44.81". 

^IIWI 7 r <*RT ' 5 Jt*T 3.1416 <P^I ^C<JC^ I 



i(M) Swvss 

->i^aii ->i^>i)|t| 7r ^ 'otMq 'SfR '51?'vHfana ^7r = 3.1416) 

<#®- ^ <f?it i 7T «fi?r ' s rt 5 r w ^R»Dt 'amr ft^us 


^tt^H «. <F) 30°12'36" (& wfesilM 2Wt ^ I *t) ^ f®f£f, 'Q 

sR^W i 


<F) 30°12'36" = 30° 12— =30° 12- = 30 


5 x 60 


100 180 L 180 


3021tt 

18000 


= .5273 Mfo»H (£tm) 


.-. 30°12'36" = .5273 c (STR) 

... 37r 37 t 180 . _ r (180 

"0 TZ = X - ft® v 1 C = - 

13 13 7r \ 7T 

= — ftfcf = 41°32'18 • 46". 


.-. — MftilH = 41° 32' 18 • 46" 

13 

8. <i|<!# Rl'SJC'Srt (RsflfliT 3:4:5, C^M t^#?T "SfR W? 

^fSJWT: *rf?T, M»H 3x c , 4x c 'Q 5x c . 

SfiftW, 3x c + 4x c + 5x c = tt c [Ql'SJt'StO f^T (Rsft'R 2 = vr c ] 

Rt, 12x c = vr c 
7 T 

^*-u 
.•. wH ft# 


3x c = 


4x c = 







'srofa v. 


5x c = 


ftpfa <?m %#?r ^ift ■stpt: — 

4 3 12 


<t. <£&$ 1.75 


m *W CTC® 40 <IIS ’JW l <P'£>? 


J i»lN r i: *d%, r ft®fa i 

.-. WffiT *tftft = 2 tt r ft®til [tt = 3.1416] 

«ll»)<ll Wtft, bl4lfi> ii|<Hs ^ ’iftfSft ^5 '«lf'0S>»l i 

.■. 40 ’Jills &l<plfi>s wIij 'oifc$»hs kjs’? = 40 x 2 tt r ft. = 807rr ftiJfa 

SfcftOT, 807rr = 1750 [1 ft.ft. = 1000 ft®!?] 

1750 = 1750 

80tt 80 x 3.1416 

= 6.963 ftfcm (Sim) i 

.-. ■emsm 6.963 ft®i«T (sim) i 

to. < jft% 6440 R»Wlft5lS i UTO to <3ft% C^C® 2° C^t 

<psg®i i>W 'Q erNH^Rr ftft ^?r i 

= r = 6440 ft.ft. 

_c _ 

^5ft% G&& OTl*t e = 2° = 2 x - = — «felH i 

* 180 90 

.’. s = ’BlC’RT frftj = l>l4l to Stl»(|e1^GSS *|S'9 = r6 = 6440 X ^ ft.ft. 


= 224.8 ft.ft. (SlRl) 
ftl'ft ' ( ^5: 224.8 ft.ft. (Stm) I 

$4li><H S. C^KTff ^toS <Jl>ll«f 7 CT.ft. I 11 PT.ft. C^wtf c*lC*|?T 

■5Wftft: *lft, ABC ^3?r OB = 7 OT.ft. i£RS W 715 = 11 C*f.ft. i 7l£ 
«w 0 ft«ft ^?TC® ^FTi 



5 »®sj 




'oiNfll stlR, s = rO 

^ „ s 11 OT.f^T. 

% 0 = - = ——s- 

r 7 OT.R 

= 1.57 (srt?r) 


' s lf%sjt c t: 1.57 wfoilM (< 2 jt?r) l 


A 



'Slk'SH br. 5U5 ^'3l<p|<5 10 WWW ^rf^Sf ^5^ | 

Wfl> 28° C^f ^C5T <£RK ^Jt*T 180ftSfa ^T, W fafa 

^RT l 


*lt%, ABC ^uss B R* 1 ! CSICT’ <pw 10 c j i(. < P'» " > \(3 ‘ ! lRfw ^ 9 t?T A 
R'^t.'s 'snw i 

^C?r AB (<FW*t <?m ZAOB = 28° 

ob = <uw*f = — iSfljRr = 90 ftfcra 
2 

*#, m AB = s fifar 

«fTsraT'®rlf^, 
s = rO 

= 90 x 28 x -^- RSl* 

180 

= 14t r ffiSl?T 

= 14 x 3.1416 (£lt?l) 

= 43.98 ISflJliT (Sim) 

.-. 4*»1IW* = 4.398 = 4.4 

(sftrr) 

ft?# 4.4 ftfrft/<?rc^ (sftrr) 

'SufttH &. 540 R^lRiSl* *jC?r R*»jw> C9»kil ’’Iftt® 7 ' C^ft i 

Stovoi ft# <p<i i 



^oiS. 





'Wfa v. 


^IWT: AB ’ft*rf^[ A C«IW 540 f%.ft. *p O R-*p *fRH5fi> 7' <?m 

<pw 1 

'oKc®! AO — r — — 540 

c<ra*«t C^f ZAOB = 7 = (—\ = ——— wf^«w 1 

V60; 60x180 

’’IKIgash S»vd| rs 1>M — s 



= 540 




s — r9 — 540 x ———— 1%.ft. 

60 x 180 


7 x 3.1416 


(£tm) 


20 

= 1.1 (srm) 

.•. '5do'o| 1.1 (SttU) Rt 1100 fauls (2tt?T) l 


TO 


<Pj|or^(,«liJ<l <u<^ls <pcfl Pica'S ^TSRTf’jpR' J l*ll*4t»T 1^% <M 1 RW WM 7r <4RT «lhsi >lH 
t>R k T*lf^ < P ' J 5|H <#is <u«q^ls <P3 (7r = 3.1416). 

y SRsH 

(i) 75°30' (it) 55°54'53" (Hi) 33°22 , 11" 


«f) WSVS sfaM W: 

(i) — wfoilM 
13 


(it) 1.3177 C^PbllR (Hi) 0.9759 


^,. wHw <du^i<p 'Q ^§tir ’fa Pot's ^l<g>(.i| D° 'Q R c qtal sfaft Rt®i, sfsiH 

__ __ D R 

CT, -= — l 

180 7r 

«. 2 ftfar 3 OT.ft. ^T, ~5W\3 '5TRT m R*tfw fatR 







8. BRR 0.84 ftSR i*RS BRr|fi> grf% CT»W 6 ^R ^ETl ’llf®f^ 

*lfSw»t 1^f?T ^R l 

(t. C^BTt fi'Sjosm C^H %>#?r ^“Rs 2:5:3 "5^T ^'s»i 'S ^s*! OTtER ^§R "SIR 

■^S? 


'!». «awf& fangcsR -whiR <r? ^nr cjfmIS (ttor , 

C^ffitP^lR wlwsh ’iRsiffi W? 

< $RfR ^Rt 5 * 6440 I liW 'Q BlsSlR ^jRfR c^ce 5° C^H Se,R l BRsf 'Q 
BljfittESR 'W? 

V. RRtf 6440 Rs.fr I C^IRR 5 « <^#Rf *jR% 10°6'3" rw S«tfSJ 

1 c5<p*il<p 'S CNS'gRRR ^5 ^s? 

b. *rtc^f >iR(. 4 >w bus ^ei<M« *m ii wwitt ^sbm 'aifrsn wi *ifr 
BMfr c<pc.et 30° CTR S'S.R i*R° ^JR 201 ftols "R, '5W *llcw ’itSc'H 
W? 


10. < 3 ®% <uRfr 6440 frfr. i < 3 ®% S*k<r ct t^IS *m c^s 32 " <?m S<sr ^ 
'slons 'jo'? <p\s? 

11. J i^ s l®i 9 : 30 SR ^sfSt 'S RPitoii ^SR 'or's’fs t.<pHt.<p wfwiilw SRH 

360° 

W1 |RW©: *R - = 6° BiR W i 9 : 30 Sr >1 % ^P&R 

60 


^? 6 t ^ ^H*Tf*T (15 + 2 ^ rt 17 ^ r] 


i^,. 'iR ^SRsR R>R 6 fr.fr. wt*! c>^lcv» 36 RE^BS Bl ^sol*i <p<.-si 

'Sf (&m 60° C^H ^■'R i ^JR frfr ^R i 

iO. 750 frE*lfrSR 1 |iR •SWtS R'^c'o t<pl(.*il ’fRHE 8' C^ffi I *lkl'sto*i SCO's! 

fr^RRi 


^yll' 0 ^^ 5 , (Trigonometric Ratios) 

frEasRftfr* <*$ ROT*f SRESJ CSFESf %<FT«frfr<F (sine, cosine, 

tangent, secant, cosecant, cotangent) RWtBR i • > £«iM J lc e R 

'S^RFs^RER '5jt«OC5T WW»IWl BFlER RlWNfSifo* 1^«feR C#*H 'ailWlMl 

<P<ll ?,(.<! I ’IRRfW RRR 'SR? RR>t( O'j'slc’t 4BR to3 s 1% RC<I CT J i'H(.<P 

RJNJt lifiwUPitS^ ^’11^ R^gsl^B ^sf^’R 'ok.'okt jiHo^ sfRR (WRt 





i£|^Q ( 0) I’i’f’f) 

3t *i4ft«»iM 3 K?r «hcmthiq 4t «t?ch «p®^ «rm3 i 


(30 J j^(. < plc.'-lfl It£i(.<pHf*<R)<p «i^ v il's-n\<?. (Trigonometric Ratios of Acute Angles): 


^(.‘PlC/R farc^MRl^-q* «I^<1|\!)^^ «|t 5 rat 

43# larg^ A OPQ RWMI 3#i A OPQ 

4 ZOQP TOM i ZPOQ 43 RlFlFF OP R^tert 
'oif's'jje? (hypotenuse), OQ ^ (adjacent side), PQ 
R3 (opposite side) 43? ZPOQ = 0 (^WTM) I OPQ 
^<.<p|% Ql'SCSt aj*|M>|«f # lira 3RJ 33# figWHftt'ixP 
(sine, cosine, tangent, secant, cosecant, 
cotangent) Rcate'dw 3?«3|Ri'® <P3l 33: 


P 



Sin6 - PQ - 5re 

cosec# = —— 


op <atws® 

COS 0 -°Q- 

PQ 

33 

sec # = 

voif\sNg\sr 

op 

OQ 


PQ 

tan# = —— = —s- 

cot# =°^ = 


OQ ^ 

PQ 

33 


io, 

R*f 3 331 


4<pfi> Qi'jcsf^i vspcia tan0 = 3 R(.®1' 


33t3t3: *jf3, ABC <$'3# 33E3l% R'Sj's? C331S3 ^if%^gf = AC, 'gft = AB, «W = BC 
43? ZB AC = 0 


OTQHt 3tt3 tan0 = 3 


3f, tan# = 


33 


3 

1 


.-. 33 BC = 3 43>3 43“ 'j# AB = 1 43>3 I 


f $ t 3 t£ 5 1 t 3 tt 33 % 33 t 3 J ^ 3 tft 

«iR>'§ | st AC = y/AB 2 + BC 2 = VI 2 + 3 2 = \/l0 W 
.•. 'SRJ fawMftf'o^p ^ 5 [^ 3 l 33*[3 


sin# = 


33 

'0||\S'3J'St 


3 

a/IO 


'0|f\b'0'sr 
cosecd = ——-— 


Sw>\s-si #1^, w-ioTr a* ifa 


a/10 


c 



3 



S oo\s><j 


cos 9 = 


'oiRj'Sjst -/lO 


sece = 5^w = VIo = y _ 

1 


„ ^ 1 
^ cote = jL = 

3 

"I’T^Wi: C*R3'§ ^’llw* C^tCTt i£)<p<p Sllt<p*il i£R? sine, cosine, tangent, secant, 
cosecant, cotangent ^ RiwI'lRRxp >£|(Wi wlwl <£T^> *Tl^ i 


■^Sf: ABC Ri'gst t£R° sin# = — j= i '®j*hj Rk.<pMRR><p 


^<U: Rk/pMRRxp Trsxwr fsfslT ^ i CWT; 

sine# = sin#, cosine# = cos#, tangent# = tan#, 


secant# = sec#, cosecant# = cosec#, cotangent# = cot# 


(*i) wwlwi (astpfa wv RxtfWftR^ $$ Tsr?t*r wt^rat wwiwi 

®JMJ I<i|(.<p| c lRf'o^ <ps«q I G\ ®t«i) 'oiMcis £tf^s ^ll^f 

(Standard position) i <M0o% »W«M C«JW vbHRw *HtW 

Wift ijRil ^srs^T «£RT 'SlM' ’It'QTII ^ I 


# ^iR^K RRv ’ 5 TC s !(T «II<pc<i 


^Ti 


"SR?? <M0©^k wr X'OX C?NT a;-^, Y'OY C^tT y-W$ TJflR^ i 

#if OA x-W 'sHK OX ^ W^#fT R*#o Rc^ 

(anticlockwise) OA «i<iHi(.^ # C^H <pc?k.^ (Ru>s f53T) i 



^OiS5 






WJt?T \r t 


OX W 6 wltHs ^ifsNtf (initial side) OA (& S||pD<q><q|^ (terminal side) ^®lt ^?T i 
OA sflps^ 0 1^*5far P(x, y ) ft*5 fit i 'fflkw OX c«tw R*<jTT>-si 

^5 y, OY C^l^ 5 iiRT k £S'9 x Z OQP *l*iwl e l’ (^*iwra fisi) l 

•^s^l? ^filcHlsIt^m ^pf «iyilw «lFo'Sj®r \OP\ = r = y/x" 1 + y 2 l 'sKt®l C*f wit'll Wfi 0 
^ >srj RiwMfifixp ^*TIS5^ 


sin0 = 


COS# = 


®l(vs'jet 

vsiR)^ 


eft y 

tan# = —^- = - 
x 


sec# = 


'anfovgjer 


[x^O] 


[x^O] 


cosec# = 


[y^ o] 


cot# = |§ = - [y + o] 

Wifi i: P 4<T? O fi^ fan ^STrm r = |OP| > 0 <«R* sin# « cos# WTOlt I 

CM Slips <p x-'°ic‘ ! p<i slI^M y = 0 'K'l i*l^t wit'll «r*u cosec# 'Q cot# 

^Klfw^RTl 

^•Mw, 0^4 sllPs<p ^ y-'oifsp^i sft^T x = 0 ^ wltH<l 'st'U sec# 'S 

tan# ^TS'wlfi'© ^ "it i 

^,: SllPs^ OA 'AT T&’fi P(x,y) fi^ fsiT '®HJ wlc*il fi 1 ^ P\(%i,yi) fi^ 
(Rcm <ilt>m pi£i 'Q 'slt'iti pig) i P(x, y) 'Q Pi(xi, j/i) fi^il x-'oifSM PM 'S 
Pi Mi i A OPM AOPiMi i 


■Pl^u 


X' M x M 


X' O 


MMi X 


jK x ,y) 

P&uVi) 



ScDVStf 


MS 


vfa \o± = \y\_ = \qp\_ = L 

M \yi\ \op 1 \ t x 

OP = r, 0P\ = r x , x 'Q Xi y 'Q yi <3^ B?=^s i 


x_ _ y_ _ 

= — 

X Xi 


V = 

Vi 

' * x 1 y 1 

ri 

r ri 


r 

ri 

^s^t° sin0 = 

_y_yi 





r ri 





COS0 = 

X Xi 

tanO -- 

_ y . 

- UL 

t^nPr 


r ri 


X 

Xi 



Pp^l*®: Bic.<pHPil's < p sih g)|ps<p OA <fRT R^lBvo R**j p t£|?r ^*t?r 

' 5 Tf i 

wita o: e gif^o ^ 

snf^ ^ O/l bVj'sIC’t SltCT 5 0 = ZXOA ^ 

(’ttc^Bsr) i OA c*rc?m f^ P{x, y) Prar <£m p 
CSfiTF OX «fRT PM ’W <ft?T CPf^lt ^ OT, OM = x, 

PM = y | ^R° OP = t *JC?T '0|lt®il6*iR (^) 'G (^f) 

C 5 *!^ 9 (.<Pl(.Hfl '$jrplT^l(, s lls 9 lt'flTlT ^IlTI l 

(*t) RiwMBil'o*? *H«HR<p 1^C^T e lRF©<p *f?®t cslC3» 

wiRsI "i - *? *?R CT, 

. „ 1 1 

sinfcl = -, cosecO = _ = m 

"■* sin0 

^rf^Sf 

,\ sin# = ——- <£R\ cos ecQ = —^— 
cosecd sin# 



~>X 



1 

COS0 







^r«omv. 

1 




cos # — 


. sec# = —- 
sec# cos# 


tan# = 


cot# = 


cot# tan# 

liwMftfcxp ^^5 *uapl*© *i^sr (Identities): 

(i) sin 2 # + cos 2 # = 1 

gfsiM: fear c«lw «iNtil c#, 


cos# = 


WlFs'M'ST 

vrf&ysi ~ 
aR? r 2 = x 2 + y 2 


sin# 


./■ 

r 

V 

r 


x 2 + y 2 



.•. sin 2 # + cos 2 # = —^ + ^ 

.•. sin 2 # + cos 2 # = 1 (£|*llFl^>) i 
(i) ^ (?■IOT *tft, sin 2 # = 1 - cos 2 # % cos 2 # = 1 - sin 2 # 

STSTK ^ CT, 

(ii) 1 + tan 2 # = sec 2 # ^t, sec 2 # — 1 = tan 2 # 

(Hi) 1 + cot 2 # = cosec 2 # ^T, cosec 2 # — 1 = cot 2 # 


sfsft®! <ps CT, (fbcaifi >il?lc*ij) 


^) sec 2 # - tan 2 # = 1 

*1) cosec 2 # - cot 2 # = 1 



fkar ^iu5%r x'ox arc* y'oy 'wi 

TOT TOft (Quadrant) XOY (i^ 

■^M), YOX' (^F^bt), X'OY’ (oTTF§#t) 4<r? 
Y'OX (8< ’5^W) ^Tt I 
«I# OX C<^ <£R5fl) -#tf OA, 'Slfw ' 5 J^tiT 

ft*#® ^■ft'151 <P(.®1 OA £||Rb^» 

ftft^ C^t«f I ?f*tf 

OA are ^*|<T MWlWl ft^ P(x,y) ftti ’®1^T 
\OP\ = r. sllf%^ ■## OA are? P ft’jiT ftftij 
D'g'olc ? t '®n*mc,*n ^TC*t x 'Q y ai?T Id?? ®|R < 5'o»i 
^A ft^ r «HtW «Hwr i 





SfiDVStf 


OA SWSf iJ'g'olc’t «ftW, x 'Q y <£RT ^Tt*T *HtW l ^ 2t«T5f D'g'oic’t ^®T 

QlwHf»i(«^ <iN<p 1 OA nftr *T<I*T R'®)*i &'g'»k’t «ttW 'ssft P x ^ c 1tW 

iflTO C^TfS y *HTW 1 sin (sind = ^ ^ cosec ^cosecfl = ^ 

*RtW 1 '3MF1<1 ^^5 1 *HtW I ^<PR'»lw &'g'»k’t P 1%p 'gW x « 

y tan [tan 6 = — = - ] « cot f cot0 = — = - ] *Ht!FFi 

V -x xj \ -y yj 

^SRJ ^»l|vo*1^, ^«HtW l ^gtf OA ?%r P 1^ ^5f x *HtW ^ C^lfi> 

y W5FF AtH cos (cos# = -) «iR? sec (secf? = -) W5FF ^ ^RPR 
^ U I1^J<P I 


x-^TW^ c<ic<plc*il «nHI</i y ^ ^Tt^T ^pj ^®T cosec ^cosec# = 
cot (cotO = ^aelR'© ^ I 


^*Mw, tz-'aiw^ C<iwl(/ii x '5JH '^pJ 1 ^1$ ^(.^<1 sec ^sec0 = — ^ 

tan ^tan0 = ^T?T i sin ^sin0 = cos ^cos0 = —j 

P R**J3 wwlwl 'aR^|tC*'R, ' 5 Ts^lfW <5l^<l '5Jt*T I 

, 'oilc®iti> - i1<i ^Mv*t Rcsm fi>c<3 c^NlOTt ^c®il 1 Bc4« c^c<piwl 2ftf%^ 
t§g wt^Rr Ric<pHRR><p ^sr 



ja 






’it'fC© •^(.<pl(. e t^ Ri<.«pMRf's<p 'salt's 'qlf.'il&il Wt ^«i<.s?. i «iNnl 
wwiwi Rk.<pmR1's < p <pnc«ii i 

SK^S IK (Standard Position): WT O C§ *HlW i-W? 

^f*tf qt?r c^t «|wpi <mc is i siR^® «i<Hh *tt'S?rf ^rt?r i 

# 4<r sii^s w«iti?T^ffferott#*& oz p(x,y) c^m?r 

OP = r(> 0) l ^!?T # C^FWiT 

sine ^pIFs, sin# = - 

r x Y 
cosine cos 9 = - ? 

r \ 

tangent ^' 9 tFs, tan# = - pn*PT x ± 0] \?X 

cotangent ^,cot^ ^ 0] 

secant ^ 9 ft's, sec 9 = - pT*l*T i^O] o J >x 

x 

cosecant cosec# = - [^T^T y ± 0] 

y 

wk <?T, <lftr OZ «*RT P(x, y), P'(x', y') ^ Y 

1^5 GNIPT OP = r(> 0), OP' = r'(> 0); x, x 1 -yiX 
« y, y' 43^ i Wf A OPM « A OP'M' \ 

^.C's *f|^ i N. 

4 , 

V V V T \ \ 

WI # C^im^’tt^s *1V[M>3 "51H OZ HfSflffs P fiZD >X 

’onHlw* ^t?" R'S'a <pw *rf i 
9 A OPM ISrfCSf 'filFs'get 

OP = r, -'iRR's^tf OM = %PM = y. 

s > , 

. „ y t^’tf^s^ $sT 

sin# = - = —^- v / 

„ x >iRR's3l? _ Xe V t 

“ s9= ? = ^i- O X M 'AT 

, an9 = j' = g^ g .Saifih 

of ^o^T? CWU$ (Uio«q»HftR><q» t'»t'S<p ^s^sat <q G£jf«t^‘ 



SfiOVStf 








0° 90° C<plC' , 1'3 0° C^C5 ^f 5 ! OX 'S’fa i 

^ssk P(x , 0) 4^? r = OP — x. «|'8<£R, 

y 0 

sin0° = - = - = 0 
r r 

x x 

cos0° ----- 1 
r x 

90° CTO <5^ OY GTaTRT '8*1* i ^o?T? P(0,y) ^ 

r = OP = y. 

sin90° = - = - = 1 
r y 

cos90° = - = - = 0 
r r 

c«ft<F nam\ ^r, wwiwi # ^ ftim *riMt 

Slwleo i 


i. sin 2 0 + cos 2 9 = 1 


sin# = —, cos# = —, r 2 = x 2 + y 2 
r r 

• sin^ + cos 2 e = ^ = ^ =1 


A. tan# 


sin# 

cos# 


, cot# 


cos# 

sin# 


sec# = 


1 

cos#’ 


cosec# = —- 
sin# 


^Tv'aalRl'o I 



O. T&*tC?ra' IKS! £PrS Rwo'il OT*lt CT 





hr. 


n , i 


11 

sin, cosec 

i 


*(^5F 

III 

IV 

tan, cot 

cos, sec 






8 . |sin0| < 1, |cos(?| < 1 
sffl*!: sin 2 0 + cos 2 0 = 1 
sin 2 0 < 1, cos 2 0 < 1 
^fk |sin0| < 1, |cos(9| < 1 
<t. 9 <*TCT Rfoil ^FIJ sin#, cos0 tan# *£RT '*1H 



0° 

J = 30° 

6 

y = 45° 

4 

J = 60° 

£ = 90° 

2 

sin# 

0 

1 

2 

1 

Vi 

V3 

2 

1 

cos# 

1 

V3 

2 

1 

vi 

1 

2 

0 

tan# 

0 

~^r~ 

i 

V3 

’aPTS'aslftvo 


e jj*iwk (o < e < |) «*r? cose 

^(yll's^w.'si ^IH f^?I W i 


4 

5 


■^C®T, ’am Q)C<pM^Fo<p 


•n^hli: QiwHhR><p 'ok.'bi (identities) I 

’aitsrat ®?lft, sin 2 # + cos 2 9 = 1 


^T, sin 2 # = 1 — cos 2 9 = 1 


G)‘ 


16 _ 25 - 16 
_ 25 _ 25 


■'■ sind=± ]lh = ± l 

w-io?r osiPf 


_9_ 

25 




9ffcf\s 


# JjSIWW, # al^r b'5'olC't <£RS 

fac<p| e lRf'o<p spit's *HtW I 

.-. sin# = \ 

1 15 

sec# — —- — -.- — - 

cos# 4 4 


cosec 6 = 


sin# 3 3 

5 


A POQ TOll fai^Sf CSfc^ •'lit, 
»W _ s W/'3)Ps^«t PQ/OP 

rant/ = 


^ OQ/OP 


_ sin# _ 3/5 _ 3 
cos6 4/5 4 

cow=5 fi = 3 ^ 

cos# 4/5 4 

= sin# = 3/5 = 3 


ifo'g'st OQ/OP 
Fs'get PQ/OP 


. sin# . cos 9 

K/5: tan 9 = —-, cot# = —- 
cos# sin# 

'Slt'otVrf ^IRJOT, sec 2 # - tan 2 # = 1 


^t, tan 2 0 = sec 2 0 — 1 = 

tan® = = j 

V 16 4 

Wfafa, cosec 2 # - cot 2 # = 1 
^t, cot 2 # = cosec 2 # - 1 = 
/16 4 


i = “-i = A 
16 16 


-i.f-i.? 

9 9 


cot# = 



p 

\y/' 


5/ 

3 


A 


0 

4 Q 

> * 


9 3 







«r*ora v. 


TSflft, cos 9 = = \ 'sit^l 

«ll'S'g'st 5 

*flE*la fro? *l>IWl^ ^Bf POQ C«fW *ti$, 

PQ = yfOP 2 - OQ 2 = V5 2 - 4 2 

= V25 - 16 = \/9 = 3 
. „ *W PQ 3 

OP 5 

_ »W _ PQ _ 3 
m OQ 4 


sec# = 


cosec# = 


cot# = 


_ OP _ 5 
~~ OQ ~ 4 

_ _ OP _ 5 

~PQ~3 

_ OQ _ 4 
^ _ PQ _ 3 



F 

■/ 



3 


/4 


0 

4 C 

> ' 


<p|«f: 9 < 9 < tt\ tan 9 = — — ' 4 5 T 9 fa fi*](.<pMf»iR><p ^] 9 ll'o»i^ 

\ z / z 

7T5I^f% Ql'SJ'Sf liR? 'OK.'BH <4^ »lklo«U 'ft'fa W I 


cosA 

'flra' 'suit i 


4 . 12 >-. ^_ | , __ tanP - tanA 

-, sin B = — A'Q B 'S'OilR ^wW RC.°l---- 

5 13 * 1 + tanP-tanA 


__ 4 

^T s lt , I1*T: WQUt ^ cosA = - 

5 

*mt ‘Sftft, sin 2 A + cos 2 A =1 Y 







©H>W 


12 

sinS = — 

13 

cosg = y/l — sin 2 B — \ fl - 


cosg = jg 

„ sing 12/13 12 

■ tanS =^g=w^ 


169 V 169 


12 3 


tang - tanA _ 5 _4_ 

1 + tang • tanA .12 3 
5 '4 

48 - 15 33 

= 20 = 20 = 33 

36 20 + 36 56 

+ 20 20 

tang - tan/1 _ 33 
‘' 1 + tang • tanA 56 

m sin 2 J + cos 2 ^ + tan 2 J + cot 2 J 

6 4 3 2 

_ ^ ^ yj" «yj- «yj- yj- 

’’TSIWT: 'oiNol sin— = -, cos— = —=, tan— = \/3 cot— = 0 
6 2 4 3 2 

,n7T 9 7T 9 7T . 9 ^ 

sin 2 - + cos 2 — + tan 2 - + cot 2 — 



F 



\y 

12 


AAr 

_ h 

0 

5 e 


+ ( v / 3) 2 + ( 0) 2 


1 1 „ „3 

“4 + 2 +3 “ 3 4 


^0 sin 2 —cos 2 — + tan 2 —sec 2 —b cot 2 —cosec 2 — ^ ' s Tt i T f^?T i 

4 3 6 3 3 4 

. o7T , 7T 7T 9 7T . 9 7T , 7T 7T 9 7T 

sin - + sin—cos- + cos 2 - sin — — sin—cos— + cos 2 — 

*0 3ra»r _3_3_3_3_3_3_3_3 

sin— + cos— sin- - cos— 

3 3 3 3 


i8. 7sin 2 0 + 3cos 2 6 = 4 ~$m, SW 5 ! W CT, tan(9 = ±- 






OTQlTf 7sin 2 # + 3cos 2 # = 4 
7sin 2 # + 3(1 — sin 2 #) = 4 [•.• sin 2 # + cos 2 # = 1] 

^t, 7sin 2 # + 3 — 3sin 2 # = 4 —> 4sin 2 # = 1 —> sin 2 # 


cos 2 # = 1 — sin 2 # = 1 — - = - 

A A 


tan 2 # = 


sin 2 # 

cos 2 # 


1 

4 1 

3 3 

4 


tan# = ±4= (srsnfctvo) i 
v3 

i<t. 15cos 2 # + 2sin# = 7<*R?-£<#<£*iOT cot# <*RT ^ i 

A A 

^I*|R C't'QUi 15cos 2 # + 2sin# = 7 

^t, 15(1 — sin 2 #) + 2sin# = 7 [v sin 2 # + cos 2 # = 1] 

^T, 15 — 15sin 2 # + 2sin# = 7 => 15sin 2 # — 2sin# — 8 = 0 

^T, 15sin 2 # — 12sin# + lOsin# — 8 = 0 ==> (3sin# + 2)(5sin# — 4) = 0 

2 4 

sin# = — - ^t, sin# = - 

O 0 

sin# «ar?r i c^r --<#<- 

2 2 

v/5 


sin# = —^ cos# = y/l — sin 2 <9 = y 1 — ^ = 

sin# = \ cos# = \[\ — sin 2 # = \ 1 — ^ = 
5 V 25 


4 

9 3 

3 
5 


cot# = 


v/5 

cos# q Vb . _ . „ 2, 

^ = ^ = - 7 - pm *„*=--] 


cot# = = 4 = 7 pN»i sin# = 

sin# 4 4 5 


% % - 
2 4 





Stbvif 


A = -'QB = -W T SW*f ^ CT, 
3 6 

^0 sin(A + B) = sinylcos/i + cosAsin/i 
.v , , tanA — tan B 


*0 tan(A — B) = 




1 + tanAtanZ? 


^0 ^TsT 9 ^ = sin(A + B) = sin(^- + 7 -) = sin^ = 1 

3 6 2 

7T 7T 7T 1 

\5K*h= = sinAcosB + cosAsin/i = sin—cos— + cos—sin- 

_ -\/3 \/3 1 1 _ 3 1 _ 

_ ~2 Y + 2 2~ 4 + 4 ~ 

(£Ts#t«) 1 

! *t) ATsf’N 5 = tan(A — B) = tan(^ — = tan^ = -^= 

3 6 6 i/3 

= tanA ~ tmB = tan 3~ tan 6 
1 + tanAtanB x + tan -tan- 

3 6 

^~yi a ..1 1 

l + \/3-4= -^2^/3 

\/3 

• (2jv||plvi) 1 


Ft'S?: A = %B=%I ^FII 
3 6 

sin(A — B) = sinAcosZ? — cosAsinZ? 
*0 cos (A + B) = cosAcosB — sinAsinZ? 

*0 cos(A — B) = cosAcosZ? + sinAsinZ? 
_ x „ „ 2tanZ? 


*0 tan2Z? = 


1 - tan 2 5 


fil^M <p?i: 




fa *Tf ' 5 Jfa W: 









woftr v. 


7T h v 7T 7T 7T 

cos- ’n) tan— + tan- • tan- 

<s) _4_ 4 6 3 

cos- + Sin¬ 
'S,. cos# = — - <^R? 7r < # < — $,c®1 tan# sin# iSRT 'SIR i 

5 2 

2 7 r _ 

'S. sinA — —— — < A < 7r <*RT TO cosA tanA AI "SIR ^o? 

y/5 2 

8. OTQTTf cosA = - cosA 'Q sinA fb$»RR£ i sinA 'S tanA 'S|R 
^5? 


(t. W8TIT «llc^, tanA = —— i£Rs tanA 'Q cosA f^RRs 
■sjr R'fa^Ri 

fc. R#lf^s 'i|t'»WS|A 2RR ^R: 


^0 tanA + cotA = secAcosecA 
/1 + cos# „ . 


I — cos# 

I I - sinA 


= cosec# + cot# = 


I sec# +1 
sec# — 1 


= secA - tanA 


i sinA 'Q cosA >iR 


V 1 + sinA 

^0 sec 4 # - sec 2 # = tan 4 # + tan 2 # 

®) (sec# - cos#) (cosec# - sin#) (tan# + cot#) = 1 

. tan# + sec# - 1 

^--—- = tan# + sec# 

tan# — sec# + 1 

{ \. ^ cosecA = y AH, C*HlM a > b > 0, £RR HR CH, tanA = 


br. hR cos# — sin# = \/2sin# AH, W CENT'S CT, cos# + sin# = \/2cos# 

. ^ . x _ xsin# + ycos# __ 

tan# = -, x ± y AM,---- <£fH ^IR RnH HR i 

y xsinO — ycosO 


io. tan# + sec# = x AM, Cist'S CH, sin# = 


x 2 — 1 
x 1 + 1 


ii. acos# - 6sin# = c AM, sRR HR CH, asin# + bcosd = ±Va 2 + b 2 — c 2 
iS. 'SIR HR: 

v . o 7T 0 7T 0 7T , 0 7T 

sin — + cos z — + tan z — + cot z — 

6 4 3 6 

lv i) 7T , o 7T 1 9 7T 1 9 7T 

*1) 3tan 2 — - sin 2 -cot 2 —b -sec 2 — 

4 3 2 6 3 4 







1) tan 2 y 

4 


• 2 o , 9^" 

sin — tan z —tair—cos 
3 6 3 


2 


7T 

4 


^0 


7i- 71 - 

tan- - tan— 
3 6 

1 + tan—tan— 
3 6 


7T 7T . 7T . 7T 

+ cos-cos- + sin-sin- 




. * 9 o 7T n 7T 

1 - sin — cos" 1 - + cos^— 
_6 v 3 6 

„ . o7T A 0 7T 9 7T 

1 + sin — cosec 2 — — cor — 

“E Z Z 


/ . ?r 
^sin—tan 


7T 

6 



) 




ftftn ^si*r ^rat (o < 0 < |) 

c<p1*H 'oiIotIoiI <pc?iI?, i <£Rv i£)'si j i°3 5 I , 's Ji^st 'aic.'ST 

sfsiH rmim. i fN 5 l^^f, C^t e l'*i\(.^<i Rc<pNf>iR><p 

^ ^ ■ ) ic*q1a> 'sitc 5 ^ qfirti'a wnt i «ii<.«iii>iis 

gf^t^sr 1 ?H’HI'?i'<p (,<>H (— 0 ) 4ft «i^' s il'©'»i^5 rw i ^ ^*t?T R>Fs <pm *il*iNR<P'»l(.'q 

^ - 0, ^ + 9 n + 9, n - 9, ^- + 0, ^- - 9, 2n + 0, 2 tt - 0 ^ ^ + 9 'Q ™ - 9 


[ (TNtoT n *HtW ‘*SfN^Ut 4ftl 0 < 9 < |j 
5j|<PW I 




(—9) <?Ftm (o < 9 < 

"STC^T ^f?f ^f*If OA ‘fllT ^Tlfw OX CSfW <pluls 1^13 )'o Rc.<p ^RT Sj^Tsr 

b^'sIC’t ZXOA = 9 ^ ^?T 4>Tl>M ^ F^gsf D'g'ok’l ZXOA! = -6 

W (f^M frar) i OA ?%r MWlMl P(x, y ) i P{x, y ) 

wiw ox ifl?r '3*ts pn »w 4ftz pn c$ <^ra ^ o a 1 <s q 

C^f <PW i '»kc < 1 QN RP*I1 OX <£RT 'G’fa ®Pf i C*)C3>§ P(x, y) '®R 7 5fR 2f®N 
x>0,y>Q4fttON = x,PN = y. 





hr. ©WlMPlR) 



</! 

A 

P(x,y) 

0 

1 

N 

N * 

Qfa-y) 


A OPN « AOQN li^spAUM ZPOJV = Z.QON, Z.ONP = Z.ONQ 

^ ON ^55 larger ^T| i *rfspr i 

.-. PN = QN «IR? OP = OQ. 

Q R*^s '5R 5 «tH Fjjsif t>'§'©ic 5 f ^ i ^©3t® Q R^s Q(x, —y). 

OQN *i»iwl^ fanpt^ QWm ON = ’fft, QN = OQ = «iR>'S'sr = r (*#) i 

'okc.'i '=>ilc.®il&il ^srfsrat ’tl^;, 

.... »W QN -y PN 

sin(— 0 ) = - 5 — = — = — = -— = — sin 0 


cos(— 6) — 


vs»|Tvo'Sj®t OQ 
ON 

«lR>'5'Sr ~~ OQ 


OQ r OP 
ON x ON 


= -sin0 


= cos9 


, „ »W QN -y PN 

tan(-0) = ^ = —- = — = —-— = -tan 9 
K ' ON x ON 

a)<p$'©l(.<i, cosec(— 0) = — cosec0, sec(— 6) = seed, cot(— 9) = —cot 6 

'Sp's^J: WC4IWI WT«t StWtWi 

si" (-£) = -sin g) . cos (-0 = cos , tan (- J) = -tan (0 , 
cosec (-|) = -cosec (|) . sec (-^) = sec (|) . cot (-£) = -cot (I) 


- 0 ) <?m 


11 ^ 5 ^ 


7T> 

O<0< J 
2/ 


wlwl ^flii^h sRi oa '©Is «ilR ox cslt^ *iR>s s45is R*l5)'© Rw ’a.ts 
sWFgwtot zxoa = e <?m 1 ^Ht<r ^’Rr <rf% oa' ^rtR w%r ox 

(^5 tfi^Rw zxoy = - wfa *rt or w«tR esiw ^5i?r 

z 

Wt-^3, Sw>\!>* c^T-io’ST C2*tf«t 





Mb' 


Prc<p Z.YOA' = —0 <pw (Pico^ f^) i 


zxoa' = | + (-0) = | - e 

OP tiTO OQ Tj^5 *JGT P « Q 
R-^*l C«iFF OX «SRT $*RT PM 'Q QN 
W1 «fff% i tn^ft APOM « AQON 
*i»iwfll fa'getqwis ZOMP = ZONQ, 
ZPOM = ZOQN «flW OP = OQ. 

.-. R)'g'S?*il l 

.-. OiV = PM tiro QiV = OM 

tl| 1! t*T P (a;, y) RC°1 

OM = x, PM = y 

:. ON = y, QN = x 

.'. Q ( y , x ) 



'al«y. 6 l A NOQ tiRT WM *11^, 


s in ^ - d^j = ~ = cosd, cos — 0 ) = ^ = sin0 

tan (J - 0) = - = cotf 

V2 ) y 


cosec 



= sec9, sec 



= cosec9 


cot (^ - 0 ) = tan0 

»TO<U: G<IC<Plfil C^fef Q i£)^ Tgjlfl StWtW I 


«1WtJT. *■ (f) = *. (f - ^) = 

/7T\ / 7T 7r\ 7T /7T\ /7T 7T\ 

tan (-) = tan - -j = cot-, see ( ? j = sec [- - ^ = cosec 


0 tiTO ^ — dj C^M tj^R ’fa’ v t?T (Complement Angle) 1 

sine Wlislffo cosine, <4 <pRs tangent cotangent tiTO tlT^finr secant 

cosecant 4?T 1 

+ 0 ) Rk^mRRxp (o < e < 

»#, ^froiH ■#» oa 4<i w&sr ox c«tw Tqfw "^Rr ft’iite 1w ^gt sm 

b^j'oic.'t ZXOA = 0 <ITO ^6 ^GT ZAO A' = | OTl*f W (fro 

fS3j) I 





v. liwHRF® 




^t^T, ZXOA = ZYOA' = 9^ ZXOA! = | + 9. 


W OA P(x,y) t*IM»IWl f¥x i 

OA' $*I*T Q ft 5 # ^SH'olW PR OP — Y 


OQ-5$\ P V C«fW x-WSRr^fa PM « 

4' 

* 

k 


<3 AT *W iMR 1 

\ 

8(-y, 


A 

.-. ZNQO = ZYOQ =ZPOM = 9 

\ 

f -0 // 


•WWfi) fi^5i A POM 'S AQON ifRT 


e\ 

>fe 

_k 

ZPOM = ZNQO, ZPMO = ZQNO «flTO *'""" 

N 

O 

M 

OP = OQ = r 



1 



.-. A POM 'Q A QO AT l 1” 

.-. OAT = PM, QN = 0M 

P R*<j<i ( x , y ) OAf = —PM = —y QN = OM = x 


Q(-y,x) 

'o|r(.«i 'ql»isl *tl^. 


Sin (I +<? ) = ^ = cos 6 ’ cos (| + 0 )=V 

/7T X X 

tan (— + 0) = — = — = -cot# 

\2 J -y y 

<±i<p'r'»I(.<), cosec (^ + ^) = sec#, sec ( t ^ + #) 



= -sin# 


= —cosec# 


cot + 0 ) = —tan# 

"sp^J: tflWlMl stWtWi 


». sin (f) = sin (l + 0 = cos^ = ^ 

/ 37A / 7T 7T \ . 7T 1 

cos^ T j=cos(- + i ) = -sm J = -- 71 

( 57r\ / 7T 7T\ 7T 1 

— = tan — + — = —cot- =- 1 = 

6 ) V2 3/ 3 V3 




^1W: 



^ -5IH t^f?I I 




S«>\2>d 


ibrO 


OA ^I^IH OX C**IW ^?T ft*#'© £Wsr D^lctf 

zxo,4 = e 1w ^srt^© ^ zaon = n <?m ^ 

(fta f53f) l ^t^f AXON = (tt + 9). 

OA irf^Tsf t*IC<MMl R**j P «£R? ON 4<T 
t*l?T Q f¥jfi> i£|>H'9lW C*R, OP = OQ = r 
?$ \ P 'Q Q ?P5 x-W^ ^ PM 'Q QNm 
Wf\ 

A POM « AQON "W^tf W 

ZOMP = ZONQ, ZPOM = ZQON ^ X' 

OP = OQ = r. ^®?TR farjWM Wl I 
.-. PM = QN *FROM = ON 

P R*^<i (x, y ) 3.M, ON = —x, NQ = —y 

.'. Q R**i9 (—X, —y) 

II 

-sin# 



A 

A 








Tt + 0/ 

N(x, y) 

n _ n 

Xfl 

_ W 


jX> 

M 

r 

Q(-x,-y), 

i 



,, sin(7r + 9) = — = —- = 

T T 


C0S(7T + 9) 


-cos0, tan(7r + 6) 


Zl 

—x 


-X _ X 

r r 
cosec(7r + 6) = —cosecd 

sec(7r + 9) = —sec 9, cot(7r + 9) = cot 9 

»!•«<«: wwlcil C^t«f 9 4*T <SRJ sfCTtW i 


tan# 


wil^H A.o. sin = s i n = —sin = 

■“ s (i) 


A 

2 


/ 5vr\ 


f tt\ 

cos UJ 

= COS | 

i* + A = 

/7tt\ 


( 7T\ 

tan [ — 

1 = tan i 

7T + - = 

V 6 J 


^ 6 J 


1 

71 


(s) 


J_ 

71 


'^T: sec 

— 1, cosec 

( 5?lA 

\T ) 

, cot 

— ] *SRT *fl*T ^ l 

U/ 




crater v. 




(»<»<§> 


#•& OA 'SI# Wit 5 ? OX ZXOA = 

9 CTW <TC?Ti ■#tlf^ *(m ^ ZXOX' = 7r C^M ^ 

ox' c*^ %?? ^ zx ' oa ' = <?m ^■'■m ^ fe) i 

ZXCM' = 7T + (-9) = n-9. 

OA ufliErfc'fa P mm»imi R*^ cu' <*ra$*i?r 

Q wwh f^*5 ^ OP — OQ = r "5$ i Y 

A OMP « AONQ TO# fti'gertttM 
TOJ ZOMP = ZONQ, ZPOM = ZQON A' . .A 

4^? OP = OQ = r. Rl^il <*R* s<P(x,y) 

ON = OM, QN = PM. l^flK>?e I 

P (x,y) ^ OM = x, X' NO M X 

PM = y 

:. ON = —x, NQ = y r 

.-. Q f^?T Q(-x , y) 


^I^T, sin(7r - 9) 


sin(9, cos(7r — 6) 


— = —cos6 
r 


tan(7r — 9) — — — —— = —ta n9 
—x x 

«i^*l'9lM l cosec(7r — 9) = cosec0 

sec(7r — 9) = — sec0, cot(7r — 9) = —cot# 

>l*'s<U: OTC^tWt C^H 9 «4RT 'sr*HJ Sic<ileij i 

* w ^ sin (f) = sin (* ■ D = sIn (I) = 't 

cos (t) = cos (* ■ i) = “ cos (i) = ~Yi 

tan (?) = tan (*'- 0 - - tan © - -773 


fSn\ 

cosec I — I, sec 


' 5 Tt^T f^?l I 


9 ^<1° (it — 9) C^H 9 fa 3l? fa J l' (V j7l<J l i ^ppj^ 5 sine 'S cosecant 

* 'Q i cosine, secant, tangent 'Q cotangent 'S 

% fb^RRdi 








(t-) 


^ (o < 9 < 

§> 

= - sln (i -' 

= —cos 9 

= -cos (f - 

9 j = —sin# 

= tan (^ — 9 

'j = cot# 

\2 

/ 


^4^ V ©1 y 8|lG®ll!> r ll*l *fhQTTf ^Tt?f: 

sin (f- s ) =sin { ,r+ (i" s )} 

C0S ^_ e ) =C0S { T+ g_ 9 )} 

tan (i ; “ 9 ) = * a,i { ,r+ (f“ e )} 

cosec (^- — 9^ = —sec# 

sec (^- - O^J = —cosec#, cot - 

wH # si'll ^’iR'S® s|(.<il'st) i 

(2vr-#) <?PtFt?r '=f^ 9 ll'4>l^ (o < 9 < 

sift®?t «rt*f*f «i<HI(.l (27 t-#) WlCHnl ‘Fgtf D'g'sic’t <S^? (-#) 

*rlii i vsi^, (—9) 'Q (27t — 9) C4im 9 u.<pMRR)<p i 

.-. sin(27r — 9) = sin(— 9) = —sin#, cos(27r — 9) = cos(-#) = cos# 
tan(27r — 9)= tan(— 9) = -tan#, cosec(27r — 9)= cosec(-#) = — cosec# 
sec(27r — 9) = sec(— 9) = sec9 cot(27r — 9) = cot (—9) = —cot 9 

'sp'S^T: C^f 9 <*RT £p?HW i 


9 ] = tan#. 


(2t r + 9) 


<9< 




stl^T® 'qsHIc-i (27 t + 9) o'g'oit.’t «tWiT 9 'a (2n + 9) 

C^lE^ ‘ii<p^ ?,(,<! i 

sin(27r + 9) — sin#, cos(27t + 9) — cos9 
tan(27r + 9) — tan#, cosec(27r + 9) — cosec 9 
sec(27r + 9) = sec#, cot(27r + 9) = cot 9. 

»r«<u: wwlwl C^H 9 'S?' '®f=qj sfcStW i 





v. 


0 < 0 < 


^ i m^- + e = 2-K-('^--e 

A J A \ A 


(^ + »)-*.{ 2 r-(I-»)}—-.(=-»)--C°S0 


( 37r \ (7T \ 

cos — + 9 = cos - - 9) 

\ 2 y \2 / 


+ 0 = —tan ( — - 


= sin# 


(H)- 


-cot# 


cosec + 9J = -seed 

sec + 0^ = cosec0, cot + 0^ = —tan0 
^inf)<u: C<lC<P 1 I C^K 6 i£|?T Skillet) 1 


«t4iwl ( 


nx-±0 J C4lC*m 


^ 1 ^^ FMuh 


0 < 61 < 


ft ^ o<u.<p|(.ii RiwMftRxp c^ft*l?r ft# ^?it *rt?r 1 

*H y SWW Sft5 c<pMt<P ij^'stC’t liR# ^T?*f — - »flRf n 

A A 

^ Jj4t4i«f 1 st m c^r«n^ (n x | ± ej st^w ^ i 

*ff*f y. n 0^5 ' 3 T?^Jt RC«1 'Sl^’ftUo^ *J^*t 3JI<K<] wfK sine '^’’ft'a sine s||<pm, cosine 

^#5 cosine SJI<K<1 R'ojll^T i 

n Rcstl'i) <y.=1 sine, tangent 'Q secant cosine, cotangent 

'S cosecant 4 *lfiHl'o's i i£|<p5.'»Iw, cosine, cotangent 'S cosecant 
sine, tangent'S secant ^ ’ifiRl'o'o w i 

*fH ®. (nx 7 ^±0 S j c,<ph o'g'olo’t c^iiJl ®rhl* *I?T &'§'olc 5 t sii'a '«i^' 9 tt£53 

<?I fN? ^ y CsfW 5 ft^pFa ^ 1 

Rt*R J9^><u: ‘fl’sllw ^ft® *l**ifem ww»lwl RiwMRFs^ ^[’t^o ft# ■>i'@ < i <u.«i 
f*W%ff?r ^ < i p *rf%?© fiwwRRxp ^*1^® ft#w ^tw^t wsut ^tt i 



iV8 


S»V5?J 


sin ^ Y + 0j (TTOT n = 9 ar^ fiwdvb *R*&r sin ’ifM^o 

^CU cos ^c<5 1 «iM<i, ^Y + 0^ iffsf ^ R'alii t>'8'»i(. ? t sJlc<P sin <*RT fs^ *wN<p i 
/97T \ 

.■. sin f y + 0 J = cos0 

sin ^Y - ^ ^ cwm n = 9 ^ ^Y - ^ ^ ^ «M>r «l1<m sin 

:. sin ^ y — 0^ = cos0 

tan ^ y + 0^ ^ ww n = 9 Rc.'stl® <k.«i tan ^c<i cot ^ y + 0^ ***1^ ^ R v ®1f 

o'g'sk’t ^ll^lll tan Id 3 s ’*H'?i<p i 

( 9tt \ 

- + e\ = — cot0 

(9yr \ 

—— 0 J = cot0 


sin 




cos (lbr ± 0), 



COt(187T±0), 


«flW? cosec (87r ± 0) 0 «[^' S 11C® £T<FH WI 


*®. TIR ft*# ^ i 

sin(107r -+ 

117T 
~6~ 

177r\ 

"“ 2 “/ 

swWH: 

sin(107r + 0) = sin(20 x ^ + 0) 

z 

'4 , *ftC ; T n = 20 4 ^? sin(20 x — + 0) 21 ^ sN*T D'g«k ? t 'oupv^a i 

z 

.*. sin(107r + 0) = sin0 


’t) tan 
*S) sec 


- 0 ) 


*0 cos 


(f) 

*0 cot(e-y) 






b f. Gc<pHRR) 


>0 c«(^)=co.(6 1 r+:)=c M (l2x! + |) 
n=12 ^ 2Wf &>y©lctf ^5R^o i 


cos 


( 197r\ 7T 1 

—— = cos- = - 

V 3 ) 3 2 


>0 tan(i^)=tan(2 I -^)=tan(4 x ^-^) 

^*lt£*T n = 4 ^ voi^Pvh© l 

6 


.*. tan 


/ll7r\ 7 r 1 

l-6-J=- tan 6=-^ 


^ cot ( 9_ y) = cot {-(y-«)} = - col ( 9x f- s ) 

<4«ltC*T n = 9 ^ — 0 sf^fsr o'8'»lc’t 'si<qpvjvs i 


cot [ 9 


9tt 

~2 


-(tan0) = —tan 0 


, ( 17?A (17n\ . , n . 

sec ( —— I = sec I -^- 1 [•.■ sec(— 9) = sec(?] 


= sec 


( 17x I+°) 


177T 


n = 17 -, y vq<^pR|\s i 

z 


.-.sec —— — cosecO, 




*8. ■SIH fa# ^?T: 

11 1 101 31 5 

Sin—7T + COS—7T + Sin—-7T + COS —7T + COS-7T 

90 30 90 30 3 

. 11 1 101 31 5 

Sin—7T + cos—7T + Sin—-7T + COS—7T + COS-7T 

90 30 90 30 3 

.22 6 202 186 300 

= sin—-7T + cos——7T + sin—— n + cos—— 7r + cos—— 7r 
180 180 180 180 180 

.22 6 22 , . 6 , 60 . 

= '“Iso 1 + “'‘iso 1 + sln(,r + iso ’ 0 + cos(,r + iso 1 * + cos(2,r ■ iso 1 ’ 

TRT-^8, Sdovd^ J&^T-io’ST 





SCD'S<7 


22 6 22 6 60 

= Sin——71 + COS———7T — Sin——7T — COS—— 7T + COS——71 
180 180 180 180 180 


41®?: "STt-T 4^: 


0 7T „ 1371 „ 1671 „ 4771 

cos — + cos—- + cos—— + cos —— 
15 30 15 30 


tan 9 =-iW cos0 WII4 ^pr, SWf W CT, Sin ? + ” S ^ ^ = — 
12 sec(-g) + tang 26 

5 ^ ^ 

tan 9 = — cos# ^ c fPW 0 i 

^<K tang = ^ = - 
12 a; 

a; = 12, 7 / = 5 

r = v /, (12) 2 + (5) 2 = V144 + 25 = v^lM = 13 

. „ -y 5 „ -a; -12 _ 1 13 

sing = — = ——, cosg = — = ——- sec 0 = —- = —— 

r 13 r 13 cosg 12 

. sing + cos(-g) _ sing + cos# _ _ 

’ • sec(-g) + tang “ secg + tang [ ’ C ° s( 9 > ~ Sec( °> ~ ° ] 

5 12 17 


13 13 

_13 _5^ 

_ 12 + 12 


n = 1 l x l l = $A 

8 13 8 26 




53nl^«t tang = -s/3, - < 0 < 2w'OR 0 <£& 44? 

z 

*i*ihh: tang g ^43tt*T R'olii 4 u'g'ak’t i 

R'slo D'g'ek’t tang = —s/3 = tan ^71 — = tan^- 


«WCTl*lT >IH i 4t4t - < g < 2 ti 
z 

4HRT, t>'§'»lc’t tang = -\/3 = tan ^271 — ^ = tan^- 






wjtn v. Sc<pHRR> 





i <^1^ — < 9 < 2n 

/i ^r»-r 27r 5 tt 

.*. 0 — 'Q — 

3 3 

fc*fe3rt <F?T: 0 < 0 < ^ sin<9 + cos0 = \/2 

z 

^PIl’ilH: sin# + cos# = \/2 

^t, sin# = \/2 — cos# =>- sin 2 # = 2 - 2\/2cos# + cos 2 # 

1 — cos 2 9 = 2 — 2\/2cos0 + cos 2 9 

^T, 2cos 2 9 — 2\/2cos 9 + 1 = 0 (-\/2cos# — l) 2 = 0 

^t, V^cos 9 —1 = 0 

^t, cos 9 = ~^= = cost 

V2 4 



f&k 9 = - 
4 

^ft^t *lr. 0 < 6 < 2tt <P?T: sin 2 # - cos 2 9 = cos 9 

sin 2 # — cos 2 # = cos 9 
^t, 1 — cos 2 # — cos 2 # = cos 9 

1 — 2cos 2 # — cos 9 = 0 =>■ 2cos 2 # + cos 9 -1 = 0 
(2cos# — l)(cos# + 1) = 0 
2cos 9 -1 = 0 cos 9 +1 = 0 

'5f s ifK, cos 9 = ^ cos 9 = —1 

COS 9 — COS^ COS# = COS7T 


% 


0 < # < 2tt <?TC^s ^5?r 'sm i 

^RtKl'T: # = -it 



S»V517 




2 (sin#cos# + \/3) = \/3cos# + 4sin# C^lt^T 0 < 

9 < 27r 

v., . .. . cot 9 + cosec 9 - 1 _ _ . . 

witejM A = — --—- B = cot 9 + cosec 9 

cot# - cosec 9 + 1 

9 = \ GWe m,B = V 3 

O 

) srsiH <F?T OT, A 2 - B 2 = 0 

*1) B = —pz 0 < 9 <2n 9 <fRT ^T^h) *IH I 

V3 


^) B = cot 9 + cosed? = cot^- + cosec[v 9 = ^-\ 

O d O 

J_ 2 _A_ m 

VS s/3 VS V 

^ ^ _ cot# + cosec 9 — 1 
cot# — cosec# + 1 

= co ^ + cosec # - (cosec 2 fl - cot 2 #) . ^ = 

cot# - cosec# + 1 

cot# + cosec# — (cosec# + cot#) (cosec# — cot#) 
cot# - cosec# + 1 

(cot# + cosec#) (1 — cosec# + cot#) „ „ 

= -- ~z ~~--—--- = cot# + cosec# = B 

cot# — cosec# + 1 


A 2 = B 2 
A 2 - B 2 = 0 

15 

^T, cot 0 + cosecfl = ~^= 

Vs 


cos# 1 _ 1 
sin# sin# VS 


^ =*• v ^ cos( ’ + = sin# 

^t, 3(cos 2 # + 2cos# + 1) = sin 2 # [^f W] 


^t, 3cos 2 # + 6cos# + 3 = 1- cos 2 # 

^T, 4cos 2 # + 6cos# + 2 = 0 =+ 2cos 2 # + 3cos# + 1 = 0 
^T, 2cos 2 # + 2cos# + cos# + 1 = 0 








'5TOfa V. liw+lftf's 


iV&> 


2cos#(cos# +1) + l(cos# + 1) = 0 ==> (cos# + l)(2cos# + 1) = 0 
cos# + 1 = 0 2cos# +1 = 0 

cos# = — 1 ^It, cos0 — — ^ 


COS0 = COS7T COS# = COS ( 7r — > C0S 

✓ 2n An 

# = 7T # = 7T q|sl »rr I 

o o 

2n An 
" ~~ " 3 "’ ~3 

fayfa # = —, — 

3 3 


V.vs 


i. 




sinA = —= 

„ 1^5 

75 


sin 2A ^ 'STl^T ? 



-300° <?Ft e tfi> b^'siC’t ? 

sm «l) f^Hir 


O. sin# + cos# = 1 # liRT 'sfl«T 

(i) 0° (»*) 30° 

<?Ft^ ?lt2RF? 
i ^i) ii 


* 1 ) 1 

*t) 

(in) 90° 

*t) i 'G ii 


8 . 

f^aj 'oiyilw 
(i) tan# = | 

{ii) sin# = - 
{Hi) cos 2 # = 

25 


*0 v/2 

*0 F§< 


^T) i 'S m 



C 


3 





i 'Q ii *t) i 'G in *1) ii 'G in 

Rc&<! ft>C4<l ^Ic^llc^ (t 'G ^ *T® S\3<1 ' c ft N G: 


^) z, zz 'G zzz 


fr. sini? + cosC = ^5? 

*> 26 

a 

'Js. tanB «fRf ^ C^#? 



' a 2 — 6 2 

*o , a 

\/a 2 — b 2 
S. ' 5 rf»T <P*l: 

sin77r 

^ tan (-^ 

^ * 31 ^ 

V sin— 

o 

v. sfsiM c*r, 


a 2 —, 6 2 
b 


. x _!_ _L /I 

*1) cos— 

. 19tt 
®) cosec-g- 

^ / 257r 
W) cos I —— 


V 1( /I -LO/l 3/1 /l 

^ cos To" + cos lo" + cos To + cos io = 0 

.. 7r 57r 77r 117T 

’*() tan—tan—tan—tan—— = 1 
12 12 12 12 


*0 COtll7T 

■&) sec (—- 


~ , n 71 .9 U71 . 9 071 . 9 371 _ 

*t) sin 2 - + sin 2 -- + sin 2 -— + sin 2 -— — 2 
7 14 7 14 

x In r 137r 57r . Il7r 

^f) sin—cos—-cos—sin—— — 1 

3 6 3 6 

v . 137r 137T . 117T / 57r\ 

*> sm -r cos -r ■ s,n “6“ cos ttJ = 1 

s) tantf = - apR si n 0 '"H'tTlpP C'f'tta OT, sln ^ + cos ^ = ^ 
4 sec 9 + tmO 5 

«s. "STH f^f?I ^ST: 





br. fiiwMfttw 


. 97T 57T . 31.71 . 57T 

cos— + cos— + sin—— sin— 

4 4 36 36 

.7T 371 5tt 7ti 971 

cot—cot—cot—cot—cot- 
20 20 20 20 20 

>n i)7T n 37T i) 57T rt 77T 

*t) sin - + sin — + sin — + sin — 

4 4 4 4 

V n 7T n 371 n 571 n 77T 

^T) cos — + cos — + cos — + cos — 

8 8 8 8 

v , o 177r , q 5?r r\ 377r q 3tt 

*S) sirr —— + sm 2 — + cos 2 —— + cos^-— 
18 8 18 8 


sin2# = 2sin#cos# = 

1 + tan 2 # 

*t) cos3# = 4cos 3 # - 3cos# 


'•O sin3# = 3sin# — 4sin 3 # 
_ N nn 2tan# 

^ tm2e= r^re 


ii. sm <p(,<| a ('0||«i<p|) «£RT ' s lt*T 


cota = —\/3, — < a <2n 

. . l/3 7T 3 tt 

*0 sina = , -<<*< — 


1 7r 3 tt 

cosa = — < a < — 

2 2 2 

^f) cota = —1, 7T < a < 2a 


(*m o < # < -) 

2cos 2 # = 1 + 2sin 2 # 

*t) 6sin 2 # — llsin# + 4 = 0 

$) 2sin 2 # + 3cos# = 3 

iv5. ^TSJtqfa ^?T: (^T 0 < # < 2tt) 
2sin 2 # + 3cos# = 0 
*t) cot 2 # + cosec 2 # = 3 
$) sec 2 # + tan 2 # = ^ 


**t) 2sin 2 # - 3cos# = 0 

^0 tan# + cot# — —= 
\/3 


^ 4(cos 2 # 4- sin#) = 5 

*0 tan 2 # + cot 2 # = 2 

T>) 5cosec 2 # — 7cot#cosec# — 2 = 0 


■^) 2sinxcosx — sina; (0 < x < 2 71 ) 

J>8. 6440 fowlftlSWl 1UfaT 'Q 3.5° C^K <TC?r 1 

^iWlM ■sn^p *f**3*top ^*11 I OT 0.84 ftSl?T 

RRsJ ^W'shim (£i<p(u *it^t R«i C’ffi 1 

<F) <3®% <?TC® T»w 'Q C*^ ^5 mIvMIM «5l®t ^*lsf 

<PW? 





*t) c^og *tifta d^ffc "sm «”®<iwi ^?iw? 

it 



^) f&M ABC ^Ft t»l<MfB<s| AB &# 25 OT.ft. ^C®T 0 

<*RT 'SJH W? dN>|B 1 ^1? Buis ij^5 'Slf^T <P<K<1? 

«f) ABC &h>lB 8tf% G>lG<PKa 5 ^ 'oihf'o'® "5^ &l-q»lf5<q #5^ ^SlTT W ^? 

*f) Bm A BOD sin0 <pw sfsrK ^ c*F, tan 0 + s ecO = x 

Mj. ^G^f^ft Bluest?! wra c^fs fcro 7 ctBf <fR“ >i<ict>w c^TS 

15° 'oiB>'g(,'st<i frNj w? 







(Exponential 

and Logarithmic Function) 


wittlw 'S '°i(.*i < p stork k*lk i*ra d&I ^>raJk® i 

'SpPTS’lJt ^f, R'ojIRc'o '¥l‘?*fara' Strata %tPlH I 

4 ctw f^w^kt - 


► TJfFt-JJW 'S wi^ll ^iMTf *(1?IWl 

► TjpPr 'Q ju>c<p^ RR>*| ^JSf sfaH 'Q gfcHM ^m'o 9 lt?Ri 

► \s ^MIR^tc^-si ‘ p ft^ ys> #^ ^JPlJf <mw> *tra^i 

► "HlRiww RRjsi ^jsi sivH 'Q sj«iK <Pflc^ *1l<i(,<i i 

► "PURlOH 1 %f% *|R< 1'©1 <P'SU.« 

► ^k, ^rkf^ifk 'Q ’Rprara TPt?»tCT? «ik«ir ^jNjt *traw liras *nf*lf^ wuf 

^rairak < p , s(. v s *traw i 


► (?T*lf53r ^ra i 

► ^3 ^rasrara ^ptv 5 t j pr^j^ s c?r*ifroira j ii^.ic<u *iras^ i 

► ^»jh$c,»ii>w« jiIrIwj *r»t 'Q k*k *trawi 


’^[Pf \Q 'qs^qn 

<2#k ^iPic® «ii(. e iifo'o R>% R<io ^it ^ ^srajttM «ii(.®iii)*ii<i 'Sc^^r ^rat 

■^Tf: 

r • > i<p s i rai 5 ^' -wm (piiS 
n ^ras®r ratoifw ^R^ura (PnJ 

Z <Jff *R*lJk Plfc 

q ^ra>®r ’sjfra ?R*m ct> i 

*Pf|-^<?, 'S»'8« stf't®, W-io'JT @|R 





S# a <!t ^r W*I<F ^P® *tfea ^ n 4^fi> «W 

*R*tJt l ^Kc«1 a(^n *P <^0*1 f*NT ^?T a n = a • a • a • • • (n <4^v a n 

C^ ^®Tf ^?T a i*RT n ^TF® i ifj^f C^£2T a W Wf ^ f^*[t*T ^T f^f% (base) n W <^1 ^ 
a tiRT ^t (exponent) I 


3 4 t£)^ c^Sf f^FQ 3 4 i 

,miB (i) <£RT WM fefo — tiRT - > |0 < P 4 l 

^ssf: a€ R 'SRJ 

i. a 1 = a 

y. a n = a • a • a - •■ a {n 7 f? , *lJ^ ^,*ilw), C*T*ftt*T n e N, n > 1 

'q^s'ii 

'oi^ll wtm a x (a > 0) ' 5 lt i T i£|»i'i'»!(.<) RfifS <p<it ^ C*J, x ^ ^®11 'oiMsi ' 5 Tt s T p 

^ ®t r il a p 'ira' »(h a x ^ i <l(. r l<l «)l^s( I 3^ 3 R , *lJtfi> R(,<)i>»ll <pRl I 'oiNsI 

srlR, \/5 4^15 'sir'll 7 f? !! llf <$R? \/5 = 2.236067977 • • • (^ ' 5 TI*T < wl s n^c. s 'K>*i <pcs 
’’tNRIt ^ 'Pp'tfw f^ofa CT \5t . • • -qrar ^ W5) l y/E tiRT "siH 
fe.WM 

Pi = 2.23 p 2 = 2.236 p 3 = 2.2360 p 4 = 2.23606 p 5 = 2.236067 
p 6 = 2.2360679 p 7 = 2.23606797 

<P«1 3^ ^lt*T Rww 

qi = 3 2 23 = 11.5872505 q 2 = 3 2236 = 11.6638822 q 3 = 3 2 2360 = 11.6638822 
q 4 = 3 2 23606 = 11.66465109 q 5 = 3 2236067 = 11.6647407 
q 6 = 32.2360679 = n.6647523 q 7 = 3 2 - 23606797 = 11.6647532 
’tt'sut 3T?r (ifl^ "sjl^tF^ 8 < wl®'i$<. e 'ii»s <u<irIs 3>S3 ’tlQTit i 

4\*toU<> *|W, 3^ = 11.6647533 • • • 


■>J&<P 3Ji£| 


^3T y a G R 43v n G N ^(.®l a 1 = a, a n+1 = a" • a 


n+1 


fifsiK: a 1 = a n E N ^ a n+1 = a* a - a -••• a-a = a n ■ a 


n 







i&fl- 


>q^<u: N *q|'»|R<p CT> 

^ 3 T 'b,. a £ R m,n £ N ROT a m • a n — a m+n 


SW®t: WWIWI m £ n ~ 5 ^ ^ C*M ^1 a m ■ a n = a m+n • • • (1) 

fiw&ll ^Ri i 


(l)4n=l ^PiCT ’lit, 

<l s l’l^ 5 = a m • a 1 = a m • a = a m+1 = 'sh’l^ [^1 b] 

:.n = 1 ^ ®r*iJ (1) J 1'0) i 

s#, n = k <*RT P*1J (1) W i 'sNk, a m -a k = a m+k 
a m ■ a k+1 = a m (a k ■ a) Pj3f b] 

= (a m • a k ) • a [’jEFfa J iRC<il'sr»i] 

= a m+k ■ a [entail 
= a m+k+1 b] 

^iftR, n — k + 1 <*RT st'U (1) i 

-^s*k Hflfo* «iImIr ’Nf^ 's^lft ne N (l) w i 


C*IM»lMl m, n £ AT a m ■ a n = a m+n □ 


a m • a n — a m+n 


^S5w •>3&c<P’Si ot1Pi<p ^®Tf ^?T1 

a m ( a m ~ n , m > n 

Wi «. a 6 R, a 7^ 0 m,n £ N.m ^ n rot — = < i 
* «" I ——, *FHm<n 

K a n ~ m 


SfsiH: 


b. <pRl, m > n 'sIrot m — n £ N 
.-. a m ~ n ■ a n = a ( m - re )+« = a m pjaf R] 
a m 

. - = a m-n [^5^ T^SSf] 

a n 

R. " 5 IOT m <n 'sIrot n-m £ N 

.'. a n ~ m • a m — a ("- m )+ m — a n pjatf R] 
n m 1 

.-. — =-[«ft?t?r ^spi] 

a n a n-m 




Scp\5><7 flffa 


fifSTK ^T [^3f * i£ra «^*t] 
^ar 8. aeR^im,neN^[ {a m ) n = a mn 
^3f £. a,b E R <*!?? n E N (a • b) n = a" -b n 

P3are?r gran w] 

« fltW <Jff 


a € R, a ^ 0 ^T, 

O. a 0 = 1 

8. a~ n = —, g<HIg*i n E N 
a n 

^c<PS *H?T e 1t 5 FEl 5 rfat c t?r ^fSRT ?TMT "5TT, C*R •*J&C < P , S t*nf®1<P 3 j3T a m ■ a n = a m+n 

cront «hot i 

^ qU 

^05 'tffi m = 0 <*RT '®r* s U ^C<) a°-a n = a 0+n WfK, a 0 = — = 1 ^C<11 

^ a n 

^f5 ^ifir m — —n (n e N ) <*RT ®r*l3 W ^ 

^C<1 a _n • a n ~ a~ n+n = a 0 = 1 ^fK, a _n = — 1 ^1c<1<1 

a n 

^fl^r i. <F) 2 5 * 2 6 = 2 5+6 = 2 11 
«) | = 3 5 - 3 = 3 2 

*t) *=J-=I 

’ 3 5 3 5-3 3 2 

_ /5\ 3 5 5 5 5x5x5 5 3 

^ UJ =4 X 4 X 4 = 474^4 = ? 

®) ( 4 2 ) 7 = 4 2x7 = 414 

*) (a 2 6 3 ) 5 = ( a 2)8 . ( ft 3)5 = ffl 2x5 . £,3x5 = ^15 

6° = 1 

«) (—6)° = 1 

*0 ^ = \ 

*[) 7 -2 = — = — 

' T 2 49 







'srsoftl 'S 




$) 10 _1 = 
^) 10 -2 = 



1 _ 1 

io 2 ~~ ioo 


SuteHM ®. m,n £ N (a m ) n = a mn WoT ^1<M<5 ^C?T f*TC?T <7T%3 CT, 

(a m ) n = a mn OTOtPT a ^ 0 ^ m £ N 'SFR n £ Z 


sfoff (a m ) n = a mn ■ ■ ■ (1) 

C*r*TfaT, a 7 0 m £ N n £ Z 

*ft*f i. ' 5 TC*T ^f?T, n> 0 , >StW ( 1 ) <*RT ■’1'oj'ol ■^l<pl?l CT'STIt 3 .UK* i 
*IM *. n — Q <£\V$m (a m ) n = (a m )° = 1 

tfTO, a mn = a 0 = l[v n = 0] 

.’. (1) ^FsJ l 

*rffl O. *w*l« ^C*1 <pRi, n < 0 <*R? n = —k, k £ N 

<4TJFGZr (a m ) n = (a m )~ k = —^—r = a~ mk = a m (~ k) = a mn 
K J K J ( a m ) k 

w n , 171 

Snl^sH 8. CENT'S (J \ 7 rri,n e N <*RT ©mj — = a m_n , a / 0 

a n 

a m 

m > n — = a m ~ n pjW o] 

a n * 

a m 1 

m<n ^®T, — =- pPf o] 

a n a n-m 

a m 

— = a -("-™) [^S8t 8] 
a n 

= a m ~ n 

a m a n 

m = n ^C=1, — = — = 1 = a 0 [^Tv^t o] 
a n a n 

= a m_m = a m_n 

5 ^ 1 : ^jMJt •tt'SflT 

^Tfn, a 0 I WNt ^ c ltW ' 3 Tt s fl^ c l N »lc < 1 *\<$<*\ *j*f 

'b. a 7^ 0 , b ^ 0 m, n € Z ^C«T, 

i. a m ' a 71 — a m+n 
a m 

— = a m_n 

n n 



Scp\SfJ 


iS.tr 


®. (a m ) n = a mn 


8 . 


(ab) n = a n b n 

fa\ n o, n 

UJ = ¥ 


PNlQ PT, (a m ) n = a mn , Pt«ltPT a £ R 4<R n £ N 

*t) 5#|fw PFUR'S PI, (o • b) n = a" • b n , PNtPt a,b £ R 

n £ N 

/l\ n 1 

*t) Pfslt'a PI, [ - ] = — C^T^rt^r, a > 0 ne N 

\a) a n 

/ CL \ n oJ 1 

(ab) n ~ a n b n ' 3 j^ <15^1*1 CENT'S (J\, ^-J = —, 
a, 6 € i?, & > 0 n E TV 

^TsTst J ^l<pl« <PC3 PFUR'S PT, a m • a n = a m+n ^N*t (i) m > 0 n < 0 (^) 
m < 0 n < 0 I 


^®T 


^St: n £ N, n > 1 a £ R sp'l, *lf^ liTSR x £ R 3|I(.<P PR x n = a "5TT, (.-*1$, x 

WaiW n ^T^fT ^ l n = 2 ^PT ^«U<P n = 3 ^PT ^«U«P *w^®i 

^mi 

®Hl^H fr . 2 <*R* -2 16-4tT 4^nft, ( 2) 4 = 16 «*R* (- 2) 4 = 16 

-27 4<f -3, (—3) 3 = -27 

*t) 0 ifRT n 0, <>l-sH ^R 5 ®! n £ N,n > 1 4T >SRT 0" = 0 

^f) -9 ^ C<PlWl CT^, '^R c f PI C^tPTt <ll J 's<l 'SRimFF l 

<4*RPT PI, 

(i) a > 0 <£Rt n £ N, n > 1 '»(.<! a <*RT <4 < pfi> '0|»i»u s Rl 1 5R J , n ^1 «lk^ I 

^ *llN<P \^IG<P y/a <P*ll '511 (-^a ‘flit 3< *lPT y/a C®T*It i^c<p a 

<iRT ^«U n ^si "^T ^IT l n C®ft^ ^R'*lJt ^PT a <fRT '5I 9 R n ^ST^T ^ft^ 
'St ^Plt - j/a 








WJtn k. 'Q 




( ii ) ^iftr a < 0 n E N,n > 1 Rosrl'a ^fs^ljf a ^ t£|<pTT5 'sflSI n '©si «ll(.?. 

^It i ^ — y/a J jfi>'© < P*lf "5?f i n C'Srl'b ©.Ctf a ’WI'Sl^ ^c.®l a 

i4RT C^H n '^fT C*T^ l 

(m) O'ira'n'^r^fr -\/o = o 

«sjv<u: 


i. a > 0 "^T > 0 

a < 0 n "55^, — - y/\a\ < 0 [C^ftPT |a| "$5^ a ^ ’ffiSRR] 

<». v /4 = 2 ,( V 5 ^- 2 ), ^=8 =-2 = -^, 


= la 


fa, V*fta> 0 
\-a, Wfaa < 0 


^3T S. a < 0, n E N, n > 1 n Rterl® ^t*i CT, y/a 



Wt: 

y/a = yf— |a[ [•/ a < 0] 

= ij/(—l) n |a| [•_• n %^5] 

= -VW 

J P*ls \/a= - v/|a[ 

S. -^27 ifRTSIft l 


-v/27 = —^(3)3 = -3 

b". o>0,meZ n£JV,n>l RW, ( y/a) m = y/a/* 


fifsjM: >io*i < pR, yfa = x 


= y 


'©l^t.oi, x n = a y n = a m 
^T, y n — a m = (x n ) m = (x m ) n 


y > 0, x m > 0, yvvfo ^5 n Rc<U>«il *ft^, y = x m 

^T, ^=(^a) m 


Wfc, (tfa) m = yfaT 1 

^PT &. '*$( a > 0 ^ — 

* n 

>/a™ = ^aP 


- m,p £ Z n, q £ N, n > 1, q > 1 

Q 



*tffe 


SfsiH: qm — pn 

^(.*1 <pRi, \/a™ = x 'skM, x n — a m 

^t, (; x n ) 9 = (a m ) q 

^t, x nq = a mq = a pn 

% (x q ) n = (a p ) n 

x q — tiP [^*IJ n Rc<n>*il 

x = tfa? 

= tfa? 

i. ^ a > 0 n, k G TV, n > 1 "3$, W, i/a = n VaP 


^Ts^t fr: a G i? n G TV, n > 1 ^c®l, a» = ^/a a > 0 WftT a < 0 4^° n 
Rwlv» i 

(a m ) n = a mn ppr 

*lf*T >i<p«rj c**K^ ^Tf, >sw (ai) = a« = a 1 = a wfK a« ^ n 

^ ^ l iflWtflfa ®IW ^Ts'^f ^fat 

W^i 

" 5 Ps^J: a < 0 n E N, n > 1 Rc«rlvto ^c*l ^ H C^ 5 OT^tt ^TtTT (?I 

an = ^/a = — y/\a\ = —\a\n 

^ >li^Jc^ an tSffi '5T( i T f^*fa l 

WW. a 'sjfHi ^T'S an ^IJT ^ I a« 

' 5 Tt i T <13 <1^13 ^ I 

' 3 Ts^t a > 0,m G Z n G iV, n > 1 ^C=1 an = (an) m 

^<u: ^wsst £ 'Q ^ V C^IW C^Kf '*Jt?T C*T, 

an = (y/a) m = \/a™ CT*|faT, a > 0,m 6ZW,neJV,n>l 

^Wfs 7 p E Z <£TC* q E Z, n > 1 ^ ^?T CT, — = - ^?T, ^C<1 ^J3[ & C^Kf ^TRT 







*oi 


< 3 c fa?'*lJ^ *3 ^ 'm& Jj!>t<M a r <s& ^JNJt ^m, ON1W 

a>0iWreQi %*1CSRT «IIWlMl CFPlt OT, a > 0 ^PT, r < 7 F 
^?|tv*f 'SIMM 2t^H ^s?Tf ‘^CpT'Q a T ^ »il(.is wlwl 's|«'o»u ^ ^Tt i 

j^-v: ^ai ^ <5 ■#!% l^rsi^Fit ^rr*fl^5tw c<ic.<pi</ii ^j ^rsj ^ i 


io. a > 0, b > 0 r,s £ Q R(.°i 
'$) a r ■ a s = a r+s 

*0 — = ar- 

ct 3 

*t) (a r ) s = a™ 


*0 

*) 


(ab) r = a r b r 



(^) « («f) ^ ^rg<fr starts ■sirwr <fnt ^ or, 

^) a > 0 l ^R? ri, r 2 , • ■ • , rjfe G Q ROT, 
a ri ■ a 7-2 • a r3 • ■ • a 7 '*' = a 7 ' 1+7 ' 2+7 ' 3+ '" +7 ' fc . 


*0 ai > 0, a 2 > 0, • • • , a n > 0 r £ Q RC.°n (ai ■ a 2 • ■ • a n ) r = a\ ■ a\ • • ■ a T n . 
^tt^H V. OT%3 CT, a« ■ a* = a" + ? 

OT^ffaT, a > 0 ’,m,p £ Z;n,q £ N,n > l,q > 1. 

^It*^: — 'Q - *1cffs(t TTt?T C*T, 

n q 

a ♦? • a« = a "« • a "9 = (a"9) m9 (a"9) np [ 5 f5^t 'is <PW] 

= ( a ^) mq+np Pj4 <b] 

mq+np 

= a n< i 

771 g | np 
= <1 nq ^ nq 
m i £ 

= a n 9 

<pc^<pfi5 £f^Sr%f vs^U: 

(z) ^ a x = 1 a > 0 a ^ 1, x = 0 

(zz) ^ a x = 1 a > 0 x ^ 0, a = 1 

(zzz) ^ a x = a y (TKfaT a > 0 a ^ 1, vsl^C®l x = y 

(iv) a x = ^T, C^lt^T y > 0 ^ ^ 0, a = b 

b 

wf-^b, Sw>v©s 9|pf>s, ^-io’sr gsjR 







S>. #r of = b, b y = c «<R? c* = a ^T, W «9 CT, xyz = 1. 

»whh: 2HrS '*l^s sps, b — a x ,c — b v a — if 
iS’H b = a x = ((f) x = (f x = ( b y ) zx = b xyz 
%b = b xyz ^t, b 1 = b xyz 
xyz = 1 

io. ^ a b = b a W CIST'S OT, (!) 6 = at" 1 4 CSlW SRH W OT, 
a — 2b 6 = 2 


OTSTTt ^lc^ 7 a b = b a 
.*. b = (a b ) a = (a) a 

= as • a -1 = as -1 = 'SR*!^ (SlUlRvo) 
^rat¥, a = 2b 



^T, (2) 2 = (26) 2_1 % 4 = 2b 
.•.6 = 2 (SRlffiso) 

'SlK^H ii. *rf*T a;*'/* = (x-y/x)* ^?T, ®w x tSRT *IM i 


CPf'QTlT «il(.?, x x ^ = {xy/x) x 

^t, (x x ) y /* — (x-xs) = (x 1 + i) = (xi) = (x x )i 

.-. (x*)^ = (x x )i 

^ y- 3 _ ,3 , 9 

% y/x = ~^, X = (-) 2 = - 

9 

•' X= 4 

J*. ^ a x = b y = (f ^ 6 2 = ac ?$, Sfaff W OT, - + - 

x z 

RSlWf: W3TIT wile?, a x = b y ^T, a = b* 
c* = b y ^1, c = 6! 


2 

y' 







'STOW b. 'S sfllRmsik 


4*R, b 2 = ac % b 2 = bl ■ &! = b*+* 


Rt, 2 = — + — 

X z 


2 11 

%-=-+- y TOT ®M ^5] 

y x z 


x z 


.•.- + - = - (sRlf't'o) 

■*@r 


c+a 


o+6 


= l. 


Wf i®. sRR ^ or, 

/ T b \ b+C / t c \ c+ ° / r °\ a+6 

*PlRR: = [ — ) x f — ] xf^-l 

\x c J \x a J \x b J 

= (x b - c ) b+c X (x c - a ) c+ ° X (x a - 6 )“+ 6 
= x b2 - c2 x X c2 -“ 2 x x“ 2 - 62 

_ a , 6 2 -c 2 +c 2 —a 2 +a 2 - 6 2 

= x° = 1 = 

wiR'sH J8. a* = by = c* abc = 1 ^T, 'SC 4 ! CT, x + y + z = 0, 

^wKR: *d?T, a* =bv = C‘ = k 
vskw *|ft, a = k x ,b = k y ,c = k z 
;. abc = k x ■ k y ■ k z = k x+y+z 
W3Rt abc = 1 
k x+y+z = 1 = k° 

:.x + y + z = 0 

_ 1 1 1 

1 + a y ~ z + a y ~ x + 1 + a z ~ x + a z ~ y + 1 + a x ~ y + a x ~ z 

1 a~ y a~ y 


wn^rt xt. to 

^RRR: 4 , ittE 5 T, 


1 + a y ~ z + a y ~ x a- y {l + a y ~ z + a y ~ x ) a~ y + a- z + a~ x 




1 + a z ~ x + a z ~ y a~ z ( 1 + a z ~ x + a z ~ y ) a~ z + a~ x + a~ y 




1 + a x ~ y + a x ~ z a~ x + a~ y + a~ 


$p\3 



*08 

tok sfifs «#f =---+---h--- 

* 1 + av~ z + a,y~ x 1 + a z ~ x + a z ~v 1 4- a x ~v + a x ~■ 

a~ y ( a~ z ( a~ x 

- a~y + ~ar z + ar x + aF z + ar x + + ~ar x + a~« + ar z 

_ a~ x + a" 2 ' + a~ z _ 

a~ x + a~ y + a _J * 

a = 2 + 2l + 2i (TNT'G OT, a 3 - 6a 2 + 6a - 2 = 

W'STIt a — 2 + 2§ + 2s 
a — 2 — 2s “l - 23 

% (a — 2) 3 = (2l+2l) 3 = 2 2 + 2 + 3-2§ -25(2l+2i) = 6 + 6(a-2) [v 
a-2] 

^T, a 3 - 3a 2 • 2 + 3a • 2 2 - 2 3 = 6 + 6a - 12 
^t, a 3 — 6a 2 + 12a — 8 = 6a — 6 
a 3 — 6a 2 + 6a — 2 = 0 

iS. ^IWT 4 X — 3 • 2 X+2 + 2 5 = 0 

’PWR: 4 X — 3 • 2 X+2 + 2 5 = 0 

^T, (2 2 ) x - 3 • 2 X • 2 2 + 32 = 0 

^t, (2 X ) 2 - 12 • 2 X + 32 = 0 

^T, y 2 — 12 y + 32 = 0 [ J )C. r l <pR 2 X = y] 

%y 2 -4y-8y+ 32 = 0 ^t, y(y - 4) - 8(3/ - 4) = 0 
< (y - 4 )(y - 8) = 0 

y — 4 = 0 WNt, y — 8 = 0 

^T, 2 X - 4 = 0 [v 2 X = y] *<m, 2 X - 8 = 0 [•.• 2 X = y] 

% 2 X = 4 = 2 2 ^t, 2 X = 8 = 2 3 
:.x = 2 x = 3 

x = 2, 3 


Sa>®57 


0 


2§+2s = 





'sr*ara&. 


^) '5Tt = T ft'fa 


, 0 5 n+2 + 35 x 5 n_1 M 3 4 ■ 3 8 

0) -4^- W “353“ 


Cp -) -CCL-\-Qp 


*0 *lf*r a = xy p l , b = xy q 1 v*R? c = xy r 1 ^1, W Walt'S CT 
a g-r . b r-p . c p-q = 1 

(i) 4 X - 3 x ~2 — 3 x+ 2 - 2 2x ~ 1 

(^) 9 2x = 3 X+1 

(vs) 2 X+3 + 2 X+1 = 320 

®) 

00 ^ (a 8 ) <J[a 6 )Va* 

w [l-ui-a-r 5 )- 1 }- 1 ]” 1 

T>) tfa = $/b = \fc abc = 1 v®w 2NM ^*?T C*T, x + y + z = 1. 
a m • a n = ( a m ) n vow Sfsfffi CT, m(n — 2) + n(m — 2) = 0. 


y (a*y = a^, ONlPTm, p6 Z <£m n £ N 

, ^ — a mn , C^lt^T ra, n E Z, m/0, n ^ 0 

vs. SfoW ^ OT, " = (a) " (b^j " meZ,neN 

8 . OT#3 CT, 

— 651 fai + asfrs + b%\ — a — b 







lv ^ + 1 3 ^3 

**) —5-^- =fl2+fl2 — 1 

oi+o^r + 1 


<t. 


as + a6 \/® 
a& — b 3 i/® — & 


*t) (x^)“- 


a J -6^ I a+b 


*y$® 


_ 1 1 1 

^0-1-1- 

1 + a~ m b n + a~ m cP 1 + b~ n cf + b~ n a m 1 + c~Pa m + c~Pb n 


V X& Vic y 
(a*-b-*na-b- 1 )'™ 

J (V-a- 2 ) b (b + a- 1 ) a - b 
'b. (FNT'Q <?T, 

<F) Tffi x = a q + r lf, y = a r+v b q , z = oP +q b T ~5$, W x«- r • y r ~ p • = 1. 

*1) ^ a p — b, b q — c c r — a "^T, '©W pgr — 1. 

*0 ^ a x = p, a y = q a 2 — (p^g*)* ^?T, '©M xp,z — 1. 

S. ^ifir xtfa 4- pv^> + = 0 a 2 = be ^1, '©M OT%3 OT, 

ax 3 + by s + c^ 3 = Saxyz. 

*f) ^ifir x = (a + 6) ^ + (a — 6) ^ a 2 — b 2 = c 3 ^(.<1 CENT'S C*T, 

x 3 — 3cx - 2a = 0. 

*t) ^ifir a = 2^ + 2 - ^ '©M OT%3 OT, 2a 3 — 6a = 5. 

^0 ^ a 2 + 2 = 3i + 3“^ a > 0 ^?T, WRIT'S C*T, 3a 3 + 9a = 8. 

3 T 2 

«) ^ a 2 = 6 3 C^Q CT, 2 + (-) 3 = as + 6-s. 

■ 5 ) 6 = 1 + 3§ + 35 ^ (FKte CT, b 3 — 36 2 - 66 — 4 = 0. 

^ a + 6 + c = 0 ^?T, ^©(.<1 OT*ThS 





wjra is. ^Ft?"R 




—r-7 H-r H- z -7 — 1. 

x b + x~ c + 1 x c + rr _ ° + 1 a; a + a; -6 + 1 

br. a x = b, b y = c c? = 1 '©M xy 2 ? <*RT I 

*f) x a = y b = z c = 1 ^T, ab + bc-\- ca ^ ' 5 TN f^?T l 

*0 ^ 9^ = 27 y ^?T, — i£ra 'SH f^f?I ^ I 

y 

c5>. ' 3 T 5 rT s ^t T T ^8 

<F) 3 2x + 2 + 27 a:+1 = 36 ) 5^ + 3^ = 8, S* -1 + 3 y_1 = 2 

^f) 4 3 y -2 = igz+y ? 3^+2^ = 92^+1 2 2 :e + 1 .2 3y+1 = 8, 2 :r+2 ■ 2 y+2 = 16 

(Logarithm) 

Logos arithmas *TlWtsR 5 *l*fLogarithm‘*P c rf5^ i Logos'opf 'siIctImI 
arithmas ^R^lJt i ^ssk Logarithm “WHS'S! <ailt*ilMl i 

^f^t: ^f*T a x = b "5^1, CT’lfaT a > 0 <4^? a ^ 1 *®w x (& b <flsT a <1®!! ^ 

<3n*ttt»T x = log a 6 

'q\si£|^, a x = b ^ 'SM x = log a 6 
1^ v l3l's^c»l, ' 5 rf^ x — log a b "^T, ^(.<1 a x — b 

^IWM b a ^ ’ItC’IW x ^sT 2lHbeT»t (antilogarithm) WT 

b = antilogy 

'®ici<p W log 'S slf® log 4<i 1^f% ?Nt ^ i 
^tW iV. antilog2.82679 = 671.1042668 
antilog(9.82672 - 10) = 0.671 

antilog(6.74429 - 10) = 0.000555 

4»v<u: ta'ss|I*i<p <ks loga 'oihn "SI1*T ^slt *rt?T 

*rc5f-*T*PT 0£tf*fa ^7® R^lR'o C'r'STf ^5) 

^'aei^lcsi, wkrat ’fl^, 

log 2 64 = 6 6TOSJ 2 6 = 64 »«R* log 8 64 = 2 8 2 = 64 

* 1%sl ^ CStf^C® ^ST 1 *HlW 1 TO 4TO 

% «c<mwi 5 k'*ijtt<F 1 %*t fm ^rtt ^rm i wwiwi *hiw 





$o\r 


' 3 T°^)iC' t p 1%f% R.'iiw ? t c ij < p'Si *ii¥ i ^pj c<t>H mmi *r*iif^r 

4^1 ^rt?r *rt i 

<5^T: a > 0, a ^ 1 <5^? b ^ 0 R(.®1 b t*RT «l r l*lj a 1'»1'3 < P log 0 6 -’jib's 

"RUi 


?]WR, 

^) log u 6 = x *lf*T C^®f '*lf^ a x = b ^ l (^) C*NT *Tl?F CT, 
*0 log a (a z ) = x 
*t) a'°^ b = b 

'SulRfM ifc. ^) 4 2 = 16 => log 4 (16) = 2 

”° 5 ~ 2 = p = s =*■ log ^> = " 2 

*t) 10 3 = 1000 => log 10 (1000) = 3 
*r) 7 l0 ^ 9 = 9 [y a 10 ®"*' = b\ 

®) 18 = log 2 (2 18 ) [*.• log^a*) = x] 


Gflf*t?r ’if'tos spin c^TQTft ^ ■^q’j.wi OT’itwt i 

i. log a a = 1 4*1° log a l = 0 

*• log a( M X N ) = !°g a M + !°g a N 

«• l0 ga = ] °ga M - !0g a ^ 

8. hg a (M N ) = N\og a M 

<t. log a M = log b M x log a 6 [F»fe 

*o. log 2 5 + log 2 7 + log 2 3 = log 2 (5 • 7 • 3) = log 2 105 

20 

log 3 20 - log 3 5 = log 3 — = log 3 4 
log 5 64 = log 5 2 6 = 6 log 5 2 

<nv<u: 

(i) x > 0, y > 0 i*R? 1^1 «C<1 x = y RW *lPf C<P^«1 log a :r = log a i/ 

(ii) *lf*T a > 1 x > 1 "R?! '»(.<! log a :r > 0 





^r*ont , *ptv*R 


( Hi ) ^ 0 < a < 1 <*Rt 0 < x < 1 A?f 'ow log 0 x > 0 
( iv ) *lf*f a > 1 4^? 0 < x < 1 w log a x < 0 
AO. x <W *1H 
logygX = 3* 

*0 log 10 [98 + Vx 2 - 12* + 36] = 2 

- , 1 10 
lo §V8 a: = 3 § = y 

% X = (V§)“ = (v^)“ 

^r, X = 23-T = 2 5 = 32 

,\ x = 32 

*1) log 10 [98 + v^ 2 - 12x + 36] = 2 

^t, 98 + Va?^l 2aT+36 = 10 2 = 100 
^t, sjx 1 — 12x + 36 = 2 
^T, a; 2 - 12s + 36 = 4 
% x 2 - 12a; + 32 = 0 
^t, (x — &){x — 8) = 0 
.*. x = 4 "^t x = 8 

$1^* 1 A8. CT, a log fc 6_log * c x 6 1 °gfc c - 1 °g*° x ^°&k a ~ l °&k b = i 

Tsfsrtsrr-T: «#, p = a iog k b ~ los k c x & log fc c-log *“ x ^°s k a-i 0 g k b 

1 ®W log k p = {log k b-log k c)log k a+(log k c-\og k a)log k b+(log k a-\og k b)log k c 
log fc p = 0^tp = A: 0 = l 
a log fc 6_log fe c x b ]og k c ~ log k a x (J°8fc a —logit*’ — i 
A<1. (Ff’lt'S OT, x hg ° v = y log « x 

■^WR: *d? p = log a y, q = log a a; 
a p = y, a q = x 
(a p ) 9 = y q y q = a™ 

'Sw'S'a ’tf'R, Js^-iosr @i1*f 



S»®S 


(a q ) p = x p: $x p = a? q 
x p = y g x lo 8»» = t/H-* 

'Slte.iH Walt'S C*f, logj? x log p g x log ? r x log,.6 = log 0 6 

^fsT’P^ = log j) x logp^ x log^r x log^b 
= (logaP x lo Sp9) x (log ? r x logj.6) 

= log a g x log^fc = log a 6 = 

V. 0N1« OT, - - 1 —— + - - ]— + - -= 1 

log 0 (abc) log 6 (a6c) log c (a6c) 

*rf?T, log a (abc) = x , log b (abc) = y, log c (abc) = z 
a x = abc , b y = abc , <+ = abc 
.\a = (abc)*, b = (abc)y, c=(abc)* 

(abc) 1 = abc = (abc) * (abc) v (abc) * = (abc)* + */ + * 

1 1 1 , 

—I-1— — 1 

x y z 

log a (abc) + log b (abc) + log c (abc) “ 1 
^br. *rfJr p = log a (be), q — log fe (ca), r = log c (ab) ^ vsw CENT'S 

1 1 1 
-r H-r H-r — 1 

p+ 1 g + 1 V + 1 

1 + P = 1 + log a (be) = log a a + log a (be) = log a (abc) 

1 + q = log b (abc) 1 + r = log c (abc) 

gfsiM — + -— ]—— + -— I—— = 1 

log a (abc) log b ( abc ) lo & c ( abc ) 

1 1 1 

-r H-r H-7 — 1 

p+ 1 9 + 1 r +1 

*Ss>. = ^ ^ CI^ITQ c*r, a x tPc? = 1 

y — z z — x x — y 

3nWiT: ^ Jog« = = Jog^ = 

y — z z — x x — y 

'sfSJPT, loga = k(y — z), logb = k(z — x ), logc = k(x — y) 











.•. xlog a + ylogb + zlogc — k(xy — zx + yz — xy + zx — yz) — 0 
^T, logo* + log b v + log (f — 0 
^T, log (a x b y (f) = 0 
^T, \og(a x b v c z ) — logl ['.• logl = 0] 
a x W<? = 1 







*Ipf 

loga _ logl, _ logo: ^ o „ bb ^ 

<£& '5Jt*T fsr<fa W i 


b — c c — a a — b 


*0 


a, &, c I^*ifiS sH'Si^p ^C<1 SfsjH ^ (71, 


log(l + ac ) = 2log6 


*1) 

*lPf 

a 2 + b 2 = 7ab ^?T, ^C<1 (7KN3 (71, 



log 

(^J = 2 l0g(a6) = 2 (1 ° ga + l0g6) 



\°%( X t yS ] = i (logs + log y) ^r, di^s ct, x + y = 7 

\ 3 ) 2 y x 

«) 


x = 1 + log a (6c), y = 1 + log b (ca) iW z = 

1 + log c (af>) ^?T, Sfsjt^ 



(7T, xyz = xy + yz + zx 



w 

■qpf 2log 8 (A) = p, 2log 2 (2A) = q q - 

p = 4 ^?T, A t£|?r ' s Tt 7 T 



^ 1 



« 

*lf*7 \ogx y ~ 6 logl4x 83/ ~ 3 x 

**RT ’ 5 TR ^ l 




«r*oi^ «imr l^siHvo cstc^i <4 *ir?t 

'oiIotImI W 


Pi cm l'® r if5 ■’ils^lc® ( x, y) ^cstlcyss viH^cnl ^fii: 




a: 

-2 

-1 

0 

1 

2 

3 

2/ 

-4 

-2 

0 

2 

4 

6 


£ 

0 

i 

2 

3 

4 

5 

y 

0 

l 

4 

9 

16 

25 






X 

0 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

X 

l 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 


i ^ y i£i?r ^rR ^rt wrt y = 2x 

^“Rfl* I *1*«1G**fR I 

^1#r ^ 4 (a:, y) ^Rfl^lT W %To y = x 2 

TOi 

^TRf®t vo 4 ^f®fc (x, y) ^cvsrlcvbfl 'sjR^Tf y — 2 X ^Rt R®fat <?$\ ' 5 JR i 2 <3<pfiS RftRj 

<^<1 ^Tv^lJf x ^ f%sj W^IJ y v£R XR^M ^Tlt ^TtTT I 

'^FTv'^RT f{x) = a® ^W*T <lhs<l a: ©r*ij ^Ts^tfw, a > 0 a ^ 11 

C^fSR y = 2^, 10®, a;^, e x 3>s]lfa ^Ffv*R l 

^<U: ^pfv^R /(a;) = a x ^ Gvblc^W (—oo, oo) (R$! = (0, oo) 


^) fttbs ^T4: 


0) 

a: 

-2 

-1 0 

1 

2 


2/ 

1 

4 

\ 1 

2 

4 


($) 

a: 

-l 

0 1 

2 3 



vv 

2/ 

-3 

0 3 

6 9 




a; 

1 

2 3 

4 

5 

\yj 

2/ 

4 1 

L6 64 

256 

1024 

(8) 

a; 

-3 

-2 - 

1 0 

1 


W 

y 

0 

12 3 

4 


(*) 

X 

-2 

-1 0 

1 

2 


y 

1 

25 

\ 1 

5 

25 



X 

l 

2 3 

4 

5 


V&J 

y 

5 1 

LO 15 

20 

25 


*t) c<PhR5 ’*FK*R 

W y = -3 X W y = 3a: (vO) y = -2x - 3 

(8) y = 5 — x (£) y = x 2 + 1 (^) y = 3a: 2 










f(x ) = 2 X <*R 'OWI 

y = 2 X s ^‘ x ^ *llc*i*l W$ y R°fsf^> 'SJR^TR '©iPi^l 2)^^ <pRi l 


*>© 


a: 

-3 

-2 

-l 

0 

l 

2 

2/ 

1 

8 

1 

4 

1 

2 

l 

2 

4 


^ <F\?m (x, y) i*RT 'SJR^Tt ^IT*R <P*K,®1 *Ht*R 
C®T*lf53f ^It'GTTf I 
®1^ <pRl: 

(i) a? W5TC* |x| ^5 ^G«1 y <£RT 'SIR 

0 (^RJ) <-*R ^ ^ 

Rt WfH, rr —>■ —oo ^C«1 y —} 0 ^ 

{ii) x ^*iN<P ^IRs. x ^5 ^C=1 y i£R[ ^fT»T 

RW ^ i x —> oo ~$JF\ y —> oo I 
4 (R^^ttRR /(x) = 2 X TFK-fesRT C?W (0, oo) I 



^Rf: C®T^(feT s oi'«P r i OT^tttR —3 < x < 3 
<F) y = 2~ x «f) y = 4? *t) y = 2f 



^rtifiMIhr ^W 5 ? 

wc^a ^Fte"PT 4^# ^fk^r i f^ifh® i 

fix) = y = a x ^ ^K“R / _1 (y) = a: = log a y 

Wffc x ^C«ll y a I 

^WBt: ^Ffc*R /(x) = log a a; RtRt R^lfw CR*lt£R a > 0 ^s a ^ 11 

CR5R, /(x) = log 3 :z, log e a;, log 10 a; ^sjlln ^RlRR^Ik '¥ls*R I 





y = log 2 x 

y = log 2 x WT y — 2 X 4^fa 9 il]'a ^Fk“R l 
y = x C^lfa 3 TtC 9 1W ^p'p '*Ff?*1w<l £|t®<p«i*i 
®r»1lRit^il fa# y = x 

£tfa*Rl 

4 \*sm c®twr r = (o, oo ) <sm cm d = 



■^Sf: ftu>* C®T#ar «|wpi ^ 4^? 43^ fa*tffc Tpt?*t^T fa# W 1 


^) y = 3x + 2 

D V = - 

X 

^) y = 2~ x 


**0 y = x 2 + 3, x > 0 ’t) y = x 3 — 1 

x x 2x +1 

$) y = 3x ^) y = - 7 - 

X — 1 

W) y = 4 X 


^Tte 3 *t©o. f( x ) = — c®toH ^ cm fa#^i 
1*1 

^Rfafa: /(0) = jjjj = j| ^ ^R?'m|R|'s 1 

.". x = 0 fa^[C® £|^3 ^ 5 t?*t 5 lfa Rnwh *T?f l ' i ^J <l)I'S'8 x ><lc*151 ®t*U 2Hr5 

«pk“hfi> Ru^h 1 

.-. ^"IPR OTtOR Df = R- {0} 


/(l) =w = 


= 1, x > 0 

- = -1 *r*iRx < 0 


.-. cm R f = {- 1 , 1 } 

Oi. y = fix) = ln^-t^, a > 0 <1#“^, ^k*Rfa? C®tC5R 'S (3® fa# 

a — x 
1 


^Rfafa: C*K3>8 *RtW ^shj ^'salRi® ^ 

a + x ~ 

:. ->0 w <_ 

a — x j;- 

( i ) a + x > 0 a — x > 0 ^?T WfaT ~ 

(ii) a + x < 0 4^? a — x < 0 












(z) => x > —a a > a; 

=> -a < x x < a 

.*. CvSftSR = {x : — a < or} fl {x : x < a} 

= (—a, oo) n (— 00 , a) = (—a, a) 

(zz) => x < —a a < £ 

=> x < —a x > a 

.*. tv&tol = {x : x < —a} Pi {x : x > a} = 0. 

C^H Dj = (i) NQ (zz) fifths 1 

(-a, a) 

. . a + x „ a + x 

C^§!: ?/ — /(x) — In- ==>■ =- 

a — x a — x 

=*> a + x = ae y — xe y 
=$■ x + xe y = ae y — a 

=► (1 + e y )x = a(e y - 1) 

_ a(e y - 1) 

X ~ e y + 1 

y <ir?r j i < p p i st»u x *iM <ii' r ^><i ^?r i 

0?m Rf = R 


(—a, a)U0 = 



Tpr?*^ CSfcSRT 'Q 

f^*f?T W8 


y 

1 2 + x 

- In 

3) y-- 

, 3 + x 

= ln o 

2 - x 

3 — x 

*0 y 

, 4 4- x 
= ln . 

3) y~- 

! 5 + x 

= In 

4 — x 

5 — x 


•fiPWH 

cslf®!?' ’tPlc.'o ^ R j 'o|Q'o 3 ^ <p5ii 1 i 5.*pit3r , t?r s r s rt£*RT ^r?®t 
OT8?lt l 

3\*s*s x 43 3\3 *ntw i x 43 *\3*m wrsrat ^ 

1 x tiRT *l**t*(l*iw |x| ^RTf "^TT iJRs Pw1»iR|'8'»Im ^f?'83|f?i's 

<P*ll ^ i 










f x, x > 0 
|x| = < 

[—x, 7 P*ft x < 0 

fcffcirt ®A. |0| = 0, |3| = 3, I - 3| = -(-3) = 3 


”Ni»i»i»ih '*Ft\*t»T (Absolute Value Function) 

^ x e I 


x iptM' x > 0 
^—x x < 0 


y = /(*) = M = 


C®F?H D f = R^CmR f = [0,oo) 



r 


^il^r e t«®. f{x) = e 2 ^Rr -l < x < oi cstoH « c?re? 


' 3 T s Tfat*T: f(x) = e ? , — 1 < x < 0 
x -1 CSIW 0 t£RT W l 

GSlOH D f = (-1,0) 

-1 < x < 0 f( x ) G (e^, 1) 

C?T8i / = (e^,l) 


c®p#sr 

twsm c^?jt Kwififvs^wiM <jntf (Mw if crt *ifer i 

^ ^Ff?*lw<l C®T*lf&i3 '5J*R ^®lt "5TT l 4 1 *| , tH 

^w, *6 ^Ftv*l<.*i*i <^Nfrosi?r ^c^it i 

(1) y = f(x) = a x i^RT C®T*l!&ifl 'ow*i 'W: 

(i) *F*RT a>l'£RS.x WWlWl *RTMl<R <Jt 'Q'ttWP ^ *FK*RT f(x) = a x Wft 

*HtWl 


















*JH *. X 4? *HtW WQ X <W 'SJH ^ra* 

*HW *ltW /(x) ^ *lftn 

qt*t *. x = 0 y = a 0 = 1 , ^JSSIfc 
(0,1) GPlt* ^*t<T 44# 1 

*JM O. x 44 *HTW *jlc»m W$ x 44 4R 4 5 4t 9 t'© 
^#J4 4TC4 ^llC’4 /(x) 44 *lH §1^ 

*lt£4 i wfK x —> —oo ^C «1 y —» 0 i 

4^4 y = a x , a > 1 4 5 K*tc r ^ C4*lio4 *tft*t4 
foC4 4^*Tt£4 Df = (—oc,oc ) 44v 

i?/ = (0, OO) I 


Y 



r 


(ii) 4*14 0 < a < 1, x 44 4R *HtW 4t W*I4 W y = /(x) = a* 
<WlWi 


*lM ^ <J#, ^ef \!dhR(.<P X 44 4t4 

c^o srtwt wfte x ->■ oo 4c*r 

y —» 0 I 

«lM^^Ra; = 0^*14 y - a 0 - 1 ^®4R (0,1) 
C4*lt4 ^44 i 

4H O. 4*14 a < 1 44^ x ^11^4 ^*14 x 44 4t4 
^T f^j<T <H^C4 ^44 4tw 

y 44 4t4 44l^f4 *1tC4 WfK y —> oo l 

4f4 a = ^ < 1, x = -2, -3, • • • , — n ^*14 
a 

y = f{x) = a x = (^) -2 = 2 2 , 2/ = 2 3 , • • • , 

y = 2 n . 4^(4 n —> oo ^14 y —> oo I 
y — /(#) — a x 44 (?Ftf53J *fft*t4 fro? C4*llc*ll 
^Tf I 

4*IK4 Df = (— oo, oo) 44^ i?/ = (0, oo) I 


Y 



Y' 


41^: Rco<5 4^\^*jp4t4 c^#4 ^S44 ^ c^]c4*i 'Q C48? f4*f4 4>4: 

^) /(z) = 2“ *0 /(s) = Q) 

*t) f(x) = e x , 2 < e < 3 ^) /(x) = e~ x , 2 < e < 3 

* 8 ) /(%) = 3*_ 


(2) f(x) = log a x 44 C*P*lfi>4 vfW*\ 4>4: 

(i) y — /(x) — log a x 0 < a < 11 '^TvH'iIoc4 d^tt ^TRf x — a y 
TP^f-^br, vSw>V0<5 W-io’ST Gfilf®!’ 























Sa>\2>* 




*1H i. R«R y 4R RR ^R C^ 

R$fK, y —> oo ^ ^5*R x <fRr "SIR 
^jMM Rc<P *llR'o ^ R^fK x —> 0. 

*W *. a 0 = 1 y = log tt l = 0, 

c<Nlfi> (1,0) f^tlfti 

*ft®t o. y «if?r nm& rr ' 5 r s *fK y «if?r rr ^iR^ 
Rcm ^Rt^r® ^fR c’fr® «itw> «k*fK 
y —> — oo '»|RC*1 x <*R RR siRR^ ^fR 

C*tffs Rsfk x — y oo. 

*fft*RT Bg4 y = log a x, 0 < a < 1 OT*llG*ll 

^0*11 I £)y = (0, oo) Rf = (—oo, oo). 



r 


(ii) y — log a a;, a > 1 ^*R 
*Jt*t , *PR a > 1, y i*Rf ^*1 ^tG'm ©M3 a; i*RT 
'^TR *HTW y <*RT *\\(sm 

rw x 'sih ^?r i wffc 

y ^ oo ^C®1 a; —>■ oo. 

*Tf ^ CTW5 a 0 - 1 ^tDBft y = logl - 0 
c^rtf^ (1,0) i 
*ih o. ?/ <*i?r mv* y <£(% 'srR 

c*t^r y —> — oo ^c«i x ^R 

"^RRR fR3> ^ X -> 0 i 

4^R f(%) = log a x, a > 1 i*RT *fl£*R 

OT^TfiRT ^C®Tf I 4*TR/T £)/ = (0, oo) 4Rv 

i?/ = ( — 00, OO) 
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Y f 


^ c t 08. f(x) = log 10 x ^ C^lfe ^SFT 
^Tl 

' 3 T s rWT 5 T: *rf?T 2/ — fi x ) — log 10 a; 

CT^§ 10° = 1 <Pi(.'SR y = log 10 l = 0 ^^ls, 
(1,0) f^^tTsfh R^*R x —> 0 ^R y —> 
—oo I R^R a: —> oo ^R y —> oo I 
.*. y = log 10 x C^llB i 

ONffi* C=T^fM ^It I 

Df = (0, oo) Rf = (— 00 , 00 ). 
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c&. 'Q 




SnK*H o£. /(x) — Inx <*T?T i 

^fsjt^: *ff*T y — /(x) = In x 

CSTC^S e° - 1 ^1^ y — lnl = 0 <3^ 

(1,0) i x —>■ 0 y —> — oo i ^f*T 

x —)> oc 'a^l'T y —^ oo I 

.*. y = In x CSWlffc i 

^TT i 

D/ = (0, oo) iflTO i?/ = (—oo, oo) i 


vs^. 


4 — x 
4 + x 


W*R i 


^0 ^ 5 fv 3C t 7 rf6^‘ c^i^h f^f?i ^s?r i 


Y 





in 



ISS 








■« 




■Si 

■Si 

r.TTi 





■ jlB 


L&l 

■ ■1 

s: 




K wA V 

■■» 

■m 

H 
























r 


*0 ^“Rfihr i 


*f) fl(x) = In y ^G®1, g(x) ^ t.^lc^«i WI 


t 4 — x 

^) (FTGTTf ^lc^, y = - 

4 + x 

4 + x = 0 wffc x = —4 ~$£=T y ^?T I 


.’. x^ -4 

.*. = R - {-4} 

4 — x 


*1) OTGTTf ^!c^, y = 


4 + x 


/(*) =y :.x = f 1 (y ) 

iS'H y = +- - 
4 + x 

^t, 4y + xy = 4 — x 
^T, xy + x = 4 — 4y 


*t) OTQ¥f ^!c^, g(x) = ln(2/) 

4 — x 4 — x 

•*■ 9(x) = In--- [v y = 


4 + x 


4 + x 


% x(y + 1) = 4(1 - y) 

1 + 2 / 

% f~Kv) = ^Y+f~ [’•■ x = / _1 (^)] 

.-. /- x (x) = *(i + x) ^ BRy ‘ i ^ 1 ^ 


.■. g(x) e R *lfw -—- >0^ri 

J v ' A i m 


4 + x 















St&VSff *lf*lv 


lil^T -—- > 0 
4 + x 

(i) 4 — x > 0 <3?? 4 + x > 0 "3$, 

(ii) 4 — x < 0 <4'?? 4 + x < 0 l 
( i ) ==> x < 4 <4?? x > —4 

.•. (.'ttlwi = {x€i2:x<4}n{x€i?:x> —4} = (— oo, 4) n (—4, oo) = 
(-4,4) 

(it) => X > 4 X < -4 

tfSfcSR = {x G R : x > 4} fl {x E R : x < —4} — (4, oo) n (—oo, 4) = 0 
2m OS\&& = (-4,4) U 0 = (-4,4) 

^tW: 

c5Rc«l x 'Q y ^ ' 5 Tt i T Rc*l y — log 10 x ^ ^ i 


X 

0.5 

1 

2 

3 

4 

5 

10 

12 

y 

-0.3 

0 

0.3 

0.5 

0.6 

0.7 

1 

1.07 


*f) y = log e x C®T*lfi>3r WW 'SRJ (^) x 'S y <*RT ' 5 fl*T c5R«i 

(SsRi <P <1 'G cspifrar l 




q 2 -b 2 'j a+fe 

x«J 0-6 l 4? WT'5)1? C^Ft 1 #? 

0 *1)1 «l) a ^T) x 

?f*T a, b, p > 0 <3?? a ^ 1, b ^ 1 '3$, 'sw 
(i) log n P = log b P x log a 6 
(ii) log a y/a x log b \/6 x log cV /c 4??R 2 
(Hi) x ,ogaV — y ,og a x 
$*fc*RT vsC9|J? «TfMW to? C^t 5 # 

?0 i'Q ii *0 ii 'Q Hi *t) i 'S in ?) i, ii 'Q in 

'S-ft *Tv 2tWt? 'S'Q'fl ' I fhQ ?*I«T x,y,z ^ 0 <3?? a x = b y = c? 



v5. C<pl*if5 








wit? b. 'Q '*pk*r 




^) a = 6* *t) a = c? 

8. ftCRT C^rf& ac 4<T ?RR? 

▼) 6- - *0 

<h b 2 = ac ^C®1 Rc. 051 M*hf5 

. 1 1 2 .112 
^) —I— — — ^0 —I— — — 

x z y x y z 


*t) a = c* 


n) b*+v 


** 1 1 2 

*0 —I— — — 

y z x 


*0 «7^ 

^) 6» + * 


„v 1 1 Z 

^0 —i— — ^ 
x y 2 


•to. CPf^ThQ C*f, 

v , /a"\ , fb n \ , /c"\ 

^ l0gfc (FJ + ° gfc (c"J + l0gfc (a^J = ° 

*0 log fc (a6)log fc Q + log fc (6c)log fc ^ + log fc (ca)log fc 0 = 0 
*0 log^b x log^c x log^a = 8 
log a log a log a (a a ‘ 6 ) = b 

*rf*f 1 °^ : = PT, a a b b c c = 1 

b — c c — a a — b 

*0 ^r, w otsiT'g ot, 

y — z z — x x — y 
(*) a y + z b z + x (? +y = 1 

a y 2 +yz+z 2 . ff 2 +zx+x 2 , gpc 2 +xy+y 2 _ ^ 

«t) ^ 1 °g*( 1 + x ) = 2 W CPP*I1>Q OT, x = 1 + ^ 
log^ 2 

*0 W%3 CT, log, ^^2 = 2log,(x - V^ 2 - 1) 
a; + yjx z — 1 

®) *lfw a 3 ~ x b 5x = a 5+x b 3x '£>(.<; OT%3 CT, xlog fc f^ = log fe a 


*lf*T xy a 1 — p, xy b 1 — q, xy c 1 = r ^?T, ®C<I CfNt'S OT, 


(b - c)log fc p + (c - a)log fc g + (a - 6)log fc r = 0 
^ ab lo Sk( ab ) bc lo Sk( bc ) = ca lo g fc ( ca ) 


a -|- b 
a a = b b = <f 


6 + c c + a 

^ x{y + z - x) = y(z + z - y) _ z(g + y - z) 


^?r, CFNt'Q or. 


logfc* 


logfcV 




^1, (TWt'Q CT, 


X v y x = y z z y = Z x x z 







v. 


io. 




v5f^[ 

^) y = 3 x *t) y = —3 X *t) y = 3 X+1 

*0 y = —3 X+1 ®) y = 3~ x+1 *) y = 3* -1 

Pic&^i ' ? Ff° x lc r i^ (differ cvst^H 'Q t^irr ^s-. 

^0 y = 1 — 2 X *f) y = log 10 :r *t) y = x 2 ,x > 0 

/(ar) = In (x - 2) ^Wlflhr cm R f 

f(x) = In-'*i 5 T?»Rf&^‘ CStOT tiro Om fa# WI 

1 + X 


CStCSR dTO C38? C®r#3T 'SPS^T W l 

^) f(x) = |x|, -5 < X < 5 


’t) /(®) = x + |x|, '*T^t»T — 2 < x < 2 

1) /(*) = ( 


x 


0, VHx = 0 


R 3/- 2 

OWWT ^U*. 2 2x • 22'- 1 = 64 • ■ • (t) tiro 6 Z • — = 72 • ■ • (ti) 

O 

(*) (*i) x 'Q y RRv J i5i e i ■ J i5l<p«i(.‘ , 1 ^ifaFo i 

«f) ^?r ■qtsfa ^ i 

*t) X 'S y tHiT'SlH *lfa C^f 0'8'gc.ers ^fao (C^KtR <ll%q«(S 'o|to'$£s 

c^t®t 90°) ■'®w o'g'jsflU «ilii\s rof w tiro i£r?r clapper 'Q ^t# frfa 
fa#-^n 


i8. WSTCTf y = 2 Z 

^) giro 'SFt?*fafi5?r c®tcsH tiro c?ns! fa# w i 

^) '?Ff?*fa5?r c«T*lfaaf <jr* iiro tn?r fa*(i 

’t) ^*t 3 #^fa#fa^?*t i Tfa#'3 s ra'aifi> iir^-ar^fasTf'stfa^far^?iirofa’tll's 

'*Ft?*l* ; lfifa C^Nfaai ^sifa i 




f(x) = 3 2x+2 iITO g(x) = 27 x+1 
^») f(x) aiT gvbIum fa# i 


*0 f(x) + g{x ) = 36 x tiRT ' 5 Tf s T fa# l 

*t) q(x) = ^jy-\ ^T, q(x) 'H?' C^fafaaf tsjt^sif ^c?T C^Nfaaf C®tol*T <!TO 

/(*) 

^?r i 


^oiS. 



^r*ut?r io 


ft*# R^l'® (Binomial Expansion) 

fftfslftifa ?lf# (ar^?#, ft' 9 #, ^f*#) ftC5H, #, 'aft, aR? ^"5f<^l*vs '®mIc.« s iIi>-hI 

1 J#if wifti.'o <F?Ii i ft*tft Tift ^f*# ?lf# Rt '*1% ftR iRT <Rf*t ‘55?T Pft 
rw c^u ■sih ft# smrqj« w^cs *fa5 i aft^*ijtarft’#*iif«t?r , sjFs-<it 
'*!% ft>*i a^ «R rw ft> si%?rRi ^»si ^in, ^st <p^i i Rt*# c i'®i(,<i 

^s ^t *tft (iRT '5RI ^3T Slft*ltR*T <^1 5,C<1, t<l(.<pl(.*ll xiloos 

ft*# HlPRT ^1M ft# <P*ll 3,C<I1 '©(.<1 aft *M«I (£RT ' 5 Tt 5 T ai<pfl> Rftw ^ftt (n < 8) 
i ft^nft ftWfftt W®f 'Q ‘Psc® *lti3f CT 'SM ar^ft 
R'Sjet <u<i$,R <p<)l (Tift *ijhc < pc«m ftj^Sf (Pascal's triangle) *lftft's I ft’# ?lf# 
SRt^ Rt WW *1#^ 

ai ^*m c*fw ftw^ftr - 

► ft 1 # ^#T < P?K.'® *#W I 

► *ljh<fl>®i R#T ^•sic'® *fRWi 

► '<ll'»lft<P R°*IM *llC'©*l ^sri ft 1 # <Rffs *11^ i 

► n\ 'Q n C r aR 'srR ft# <p*i(.'o *lt?iw i 

► ft*# ft^ft 'WDt ■’RRTlR <p*k.'» *TRCT i 


fl<# (l + 2/) n 

ij^ft *tW^ RRW «tf^s ft*# *Hft (Binomials) R»lt ^ i a + b, x- 

y, 1 + x, 1-x 2 , a 2 - \? ftsjlft ft*# ?lPf i ^srTsrsIt Sfsfcsft apjsft ft«# ?lft (i + y) 

ftfft'® I a)*R (1 + y) (& ■*# (1 + y ) # <PSO® «nft» *# 

(1 + yf, (1 + y) 3 , (1 +y)\ (1 H- j/) 5 , • • • ftaflft i Wtft, 

A (1 + y ) 2 = (1 + y)(l + y) = 1 + 2y + y 2 

% (1 + y ) 3 = (1 + y){ 1 + y ) 2 = (1 + y)(l + 2y + y 2 ) = 1 + 3y + 3 y 2 + y 3 





^8 

(1 + y) 4 , (1 +y) 5 , ■ • • ft'fx XXX 1 R^ 

(1 + y) 4X Xl® XT *t% X® al'SC'© Xl’PC.a ^1^=1 ®® %X 'Q XXXXtt*!^ ?,ca1 ®1^ 4XX tilX 5 ^ 
J 1R'st *P*jf® CXX <P'SC'» ?.(.<! *)l(.'o (1 + y) iflX (,*K.<pl<.*ll XI® (xfx n ) XT 'sr*U (1 + y) n 

i£|^ R^R) •'i^c/sra. Ix^fx <pal xxa I n (4RT' s lH 0, 1, 2, 3, 4, • • • 'XXNI'xa 1 xli/ia 

<£$ «rg?*t wimexi xmx i ^xx stH^nf& «nxxr 'oMwim xx 5 x# i 


n 


Ri'g'sr 

XWXJt 

n = 0 

(i + y)° = 

i 

1 

n — 1 

(i + y) 1 = 

1 + 2/ 

2 

n — 2 

(i + y) 2 = 

1 + 2j i + y 2 

3 

n = 3 

(i + yf = 

1 + 3y + 3y 2 + y 3 

4 

n = 4 

(i + yf = 

1 + 4 y + 6 y 2 + 4 y 3 + y 4 

5 

n = 5 

(l + 2/) 5 = 

1 + 5 y + 10y 2 + 10y 3 + 5y 4 + y 5 

6 



xifxi 


a^a «il*ial (1 + y) n <i|?r R^R* -’■HcaS' Rcwl® Prole's «iI j k.'® 


X s ) (1 + y) n <£IX R^Rx.® (n + 1) XSXJ® XX l «f*iff«, Xl® XT Xl^X CI>EX XXXvXjT 

(XRf i 

*f) y (*TX Xl® *|^l) CXtX Rta 1, 2, 3, • • ■ , n ‘ p 1<l*'o ^f**T XtCX I y i*IX Xl® 
«HN«I CXOI n #® C*fNftX i 


RXR XXX 

^5XC3X 2ft®JX fxX*iT R^Rx.vo y 4X RR)q Xfc®X J lR’1c<P RX^tT XXX (coefficient) X«Tf XX i 
1 C® y <4X XXX RwmI abac's 3,ca i %Xcaa R^Ria xxX^cxIca 1 xl®tlc.®i «rtxxt Xl<^, 


o 

II 

e 

i 

n — 1 

i i 

n = 2 

12 1 

3 

II 

CO 

13 3 1 

II 

e 

1 4 6 4 1 

ic 

II 

e 

1 5 10 10 5 1 


XX> <pac,®i exXx XXX^tXT ixxfij Ri'gteta «(l<pla XtxX <pcat.^ i fxX*it R^R>a XXX fx'feix 
^ CXNX Blaise Pascal XXX XJXXIX <Kai i ®1^ ^ Ri'gstw Xihc^ctfa Rl'sjst (Pascal's 
triangle) XXT XX i Xihwxa Ri^osta XlXfcXJ WlXXf XRtstx RX% Xlf*IX R^R>t® XXXXXX 
fx*fx abac's Xlfx i 







'STSIM io. 

*bhwc«i* fi'jjc.'stfl <u«^l* 

*bhwt»ui fi'g'st ^rat OT^tuo *llt »fRr ^t*r«ftt^ 1 ^srtc^ i Rousts ■srWfaBT 

2|03J<pIl> ft*lC33 ij^ft ^IH c<iM«p«i i Rc*i<i '5^tl^<i e tf5 <pflc«i ft*J?lft 

n = 5 'Q n = 6 *SRT ®t*lj ft 9 # ' 5 T^ 5 t*Jc. a nl Pw^f: 

n = 5 —» 1 5 10 10 5 1 


n = 6 -»■ 1 6 15 20 15 6 1 


.-. (1 + y) 5 = 1 + 5y + 10y 2 + 10y 3 + 5y 4 + y 5 

:. (1 + y) 6 — 1 + 6y + 15 y 2 + 20y 3 + 15y 4 + 6y 5 + y 6 

^ (1 + y) 7 = 1 + 7y + 2hf + 35y 3 + 35i/ 4 + 21 y 5 + 7y 6 + y 7 



wrsrat *ift '»h'»iw cstnH '©irc®i ■ s n^ 9 Nft^ ifreft ftcfa n4®i^i «it^ i 

CT^T «lNsl *lft (1 + y) 5 R^R> etht'o "Elt 'o|^(. s n (1 + y) 4 <^RT R^R* ®tHI I 

«ihln c«iw>lt*il ft 9 # ^R?t ®tHld ^t*U tW ft 9 ^^ <^rit <jtR Wt»Tf Siwileri i 

«ll>)<ll »mhR ft' 5 #^>Tft’fera C#*!®! c<m ‘PSC'O "5lt i 9 1JtWe*BT 


ftr*®? c«iw> (w*t^ ’tit; ft 9 # R-^Rs wttPTt n 9 t*tft c^h 'oi<hi<.i 
ft 9 !?' fto?[*N l <iR5ft •Fjpf ft^ f re> ] Rc.«n>ll ^sft C*n*ttw n ^5 <*T3? 


r 9 tOT?1 'anHIt'W ^TtW j-HRR i *jft n = 4 9 Rf 3 T? , *lJt 5 ft i «il»(sl 

’I'f’jft Reals ft’ftOT ftift i 


^1 n = 4, 9 tW»BT 5 ft: Ti, T 2 , T 3 , T 4 , T 5 


'olws ’5J 5 It: 1, 4, 6, 4, 1 


^ ^ ^ Wt: 



$w>va* c&'sr-^o'sr (&fi\ 









Stovstf * 1 fro 




voy ’ w 

4 x 3 x 2 x 1 
1 x 2 x 3 x 4 


= - = 4 f 4 
1 ’ \2 


4x3x2 

1x2x3 


= 4, 


R'Sjet CStW 

(re = 1, 2, 3, • • •) ‘ s ’bhc<PC«m Qi'gst ^ cURwil 

^0: 


re = 1 


n — 2 


re = 3 


re = 4 


re = 5 


$ 

K 

ral 


■^o^T? li'Sjst '0|l»ml (1 + y ) 4 i£T3 ^otrr (T 2+ 1 ) 

wf ^ ( 1 + 2/) 5 ^ (t 2+ i) '8'Fg< (t 3+ 1 ) , ^w?r^ 5 t^ii3 ! csr 


1 J lM*H'©l(. < l (1 + y) n 


4<r -srN w \st «iniwi 


(r + 1 ) ^sr *i*r (T r+ 1 ) 4<r 


ra Qi'gsf 


Qi^csra wHoil *tpf C$IW> W*rat ’tft, 


^ratre = 5 *tt*T < 1Tt 


5x4x3 

1x2x3 


5 x 4 x 3 x 2 
1 x 2 x 3 x 4 








io. R^R> 

5x4x3x2xl 






GH 


x2x3x4x5 

-■ (>) - 

6 x (6 - 1) x (6 - 2) x (6 - 3) 


| 1 <£T?T '5TtC*T?f TO ^®il 

v3 


5 x (5 - 1) x (5 - 2) 
1x2x3 




V 4 / 1 x 2 x 3 x 4 

Tarfrrat 

'n\ „ fv> 


(:)-(:) 


n ^ n x (n — 1) x (n — 2) ■ ■ ■ (n — r + 1) 

7\ 


Ix2x3x4--*xr 


(1 + y) 4 = ^ y° + Q y 1 + Q y 2 + Q) y 3 + Q y 4 
4 y + 6 y 2 + 4y 3 + y 4 

C 1 + ?/) 5 = ( « )»° + ( i)^ 1 + ( 2 )^ + ( 3 )^ + ( 4 )^ + ( 5 ) W 5 


= 1 + 4y + 6y 2 + 4y 3 + y 4 

■(: 

= 1 + 5y + 10y 2 + 10y 3 + 5y 4 + y 5 

(1 + y) n ^ R-^R> 

( i+ *)-=(^ + 0» ,+ 6y + (3» ,+ - + (») ,r 

. n -1 n(n — 1) 9 n(n — l)(n — 2) « 

= 1 • y° W + \ 0 - y + , i \ — ~y 3 + ••• + ! • y n 


1-2 


1-2-3 


„ n(n- 1) 9 n(n-l)(n-2) ~ 

(1 + y)» = 1 + ny + \ n L y 2 + y „ - L y 3 + 


1-2 


1-2-3 


+ y n 


^ft^t i. (1 + 3x) 4 ^ i 

’’PlM 5 ?: •ijhwc.oKi T2)'gc'Sf<i ->iKI(.<u - 


1 

1 1 
12 1 
13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 




S»V®17 


(1 + 3a;) 5 = 1 + 5(3x) + 10(3x) 2 + 10(3x) 3 + 5(3o;) 4 + l(3o;) 5 
= l + 15x + 90x 2 + 270x 3 + 405z 4 + 243a; 5 
^IPIJ - 

(1 + 3a;) 5 = (3a;) 0 + (f) (3a;) 1 + (f) ( 3xf + (f) (3x) 3 + (3a;) 


+ ^ (3l f 

< (l+3x) 5 = 1+j(3a;)+^(3a;) 2 + ^ * J (3a;) 3 + ^ ^ J ^ (3s) 4 +l-(3a;) 5 
= 1 + 15a; + 90a; 2 + 270a; 3 + 405a; 4 + 243a: 5 
(1 - 3a;) 5 (& ^ i 

^TsrNI^T: *IjI''i<.<p<.®is Ri'sc®?* ^Tt^tCTJ - 


1 2 1 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 


(1 - 3a:) 5 = 1 + 5(—3x) + 10(-3a;) 2 + 10(-3a;) 3 + 5(-3a:) 4 + l(-3a:) 5 
= 1 - 15x + 90a; 2 - 270a; 3 + 405a; 4 - 243a; 5 


(1 - 3a;) 5 = (—3a;) 0 + (-3a;) 1 + (-3a;) 2 + (-3x) 3 + (-3x) 4 

+Q (- 3 ^ 5 

= 1 + f (-3*) + f T |(-3x) ! ‘ + (-3*)* + ^;^ (-3xr +1 • (-3Z) 5 

= 1 - 15x + 90x 2 - 270a; 3 + 405x 4 - 243x 5 

ar®<u: (l + 3x) 5 arc? (l - 3x) 5 arc R-^R c«tw (7r*lt <rc, R^R arc>^ i 
^^snar j w’ls +, —, +,••• arcarc# c?t^ wi»ufi> ’fl^suT 


^tW: (1 + 2a; 2 ) 7 arc? (l — 2a; 2 ) 7 R J ^'s I 






'srofti so. 


®. (1 + -) 8 OT *Nssr <#<0 1 ^®^ I 


*RT*lH: 


fl*# R-^Fo -qml-si (l + -) 8 («i?r < ^r R-^Fo 

<• *!>•-© '!>•- o’l-‘ - G)i|>- - (=)<!<• * C)<I: 

8 2 8jj; _4 8-7-6 _8_ 8 - 7 - 6 • 5 16 

"*" 1 x 1 • 2 x 2 1 ■ 2 • 3 x 3 1 • 2 ■ 3 • 4 x 4 

, 16 112 448 1120 

— 1 H-1-H-§~ H-j - 

X X 4 X - 5 X 4 

„ 2 „ , 16 112 448 1120 r __ ri 

(1 + -) 8 = H-1-- H-- H-— [*Masf *(5f ‘W's M’^l'o] 


8 . (1 


« x 6 ^ i 


R-^Fss J iWc<u *11^, 


z\« f$\, x 2 \0 . f8\ , x 2 ,i . /8\ , x 2 . 2 


< 1 -T> , = o <-T) ,+ i (-T) ,+ 


/ 8 \ , X 2 \ 4 

+ 4)(- 4 ) + 


'8\ / x 2 \ 


- —Y 

A > 


, , 8 , x 2 , 8-7 /X 4 \ 8-7-6 , x°x 8-7-6-5 , x 8 ^ 

= M + r (- T ) + r 2-( I 6) + r ^3-(-6 i ) + r2^'(256) + - 

= 1 — 2x 2 + ^x 4 — -x 6 + • • • 

4 8 

x 2 

(1 - ^) 8 i*rcr R-^oFot'o c*f ! IT ifm. x 3 < i'o»ih 1 x 3 ^ o x 6 <^rt 


x 3 0 ^ x 6 4<r^n -- 



% ^Sf: 






i. li'ger 3t ft'*# R^Fo <U<Rla (1 + y ) 5 (£RT R^Fs R<R ^ I 

R-^Fo* J lM(.*u 3*) (1 — y) 5 *f) (1 + 2x) 5 <4RT R^Fo R®R <pa l 

x ^rtc®?r ^) (i + 4x) 6 <*ra? *i) (l - 3x) 7 sm -m 

’#<0 R^S ^1 

(l + x 2 ) 8 ^ R^Fs-a sfsfa *1*t R<R ^ i '*p®tN 5S t <im1* (l.oi) 8 ^ 

■sit 1 ? R®R ^ i 

8. x <srt «iyil(.a Real® sRsr Fo*iR *l*t R*R 3*?r i 

30 (1 - 2x) 5 3) (1 + 3x) 9 

a. Rtsl$ R^Fs^^a sm *13 R<R w i [R*lR R^f% 3i 43 

(.<i(.<pl(.*il 43SR aia^la <pca] 

*) (1 - 23:2)7 o ( 1+ i)‘ «> ('-s) 7 

4>. x 3 *f*fa 30 (i - x) 6 43? 3) (1 + 2x ) 6 f^s ^?T i 


(x + ?/) n ^ R^I'© 


^1^1 ^ (l + y) n ^ R*^R) Rc*j ^Ic^ImI <pwR. i ^ 'aiPul f^t^t R^R>« 

’ 5 TPffa c f (x + y) n Rcsj m&m <P^<1 C*Kt£*T n *RtW I (x + y) n <*RT R^R> 

*Tlc^ ‘ 9 tR1w l 


^Thst WtR, 

(1 + y) n = 1 + Qy + Qy 2 + Qy 3 + " ' + 

433, (x + y) n = [x(l + |)] B = x»(l + |)" 





^oiS. 





io. f^if 


(x + ?/) n = a;” + x n l y + x n 2 y 


U 2y2+ UK V+ ---+Z/" 


ft*t% i ®i^%r ^ R^R> (1 + y) n ^ i 4^tc*T 

x ^ n C 5 ^ 0 *I*R© CTt^t <P^i I «n^^R, 2f% *ttfr x 'Q y <*RT 

C*rM*P°1 R*I^R I ’tW x ^ *\\v n ‘■jj ^C?f *HC*m *[W "^pJ l R<P 

R*t<|)\!»»|(fl y gfafST ^ ^C<J C*fa n l 

^fl?3rt tf. {x + y) 5 R*^> i*R\ (3 + 2a;) 5 ^ R^R> RR i 

^t*tK: (x + yf = x 5 + Q) x 4 y + Q) x 3 y 2 + Q) x 2 y 3 + Q) xy 4 + y 5 

= x 5 + 5x 4 y + —x 3 y 2 + 1 2 3 ^ y + 1 2 3 4 ^ + ^ 

= re 5 + 5x 4 y + 10x 3 y 2 + 10a; 2 ?/ 3 + 5a;?/ 4 + y 5 

.•. RcMil R^R) (a; + y) 5 = x 5 + 5x 4 y + 10a; 3 ?/ 2 + 10a; 2 ?/ 3 + 5xy 4 + y 5 
x = 3 y = 2x ^ 

(3 + 2x) 5 = 3 5 + 5 • 3 4 (2x) + 10 • 3 3 (2x) 2 + 10 • 3 2 (2x) 3 + 5 • 3(2x) 4 + (2x) 5 

= 243 + 810a; + 1080x 2 + 720a; 3 + 240a; 4 + 32a; 5 

.-. (3 + 2x) 5 = 243 + 810a; + 1080x 2 + 720x 3 + 240x 4 + 32x 5 

v5nK<H 'b. (x + x <fRT ’qlt'SS *t*T fofB ^ 


x ^ *llll> “HI® i 

^TSTNt^T: ft*# i&’WiJ *fl^. 


x + — = x + I x — 


6 V X 


6 V X 


fi ^ q 6*5,1 6 ■ 5 * 4 ,, 1 

= a; 6 + 6x 3 H-x 4 — H-x 3 — 

1*2 x 4 1 • 2 * 3 x 6 


= x 6 + 6a; 3 + 15 + 20^ + 
x A 


.*. R^R) x 6 + 6a; 3 + 15 + 20^ + • • ■ x ^ 15 

x 

vStl^nM c i. x ^ 1 4tU5^ ®i^>ilw (2 -1) 7 «flRr £f«l^ ^l?rf& ’tw ^*f?r 

^ 1 R^Fs-fi (1.995) 7 ^ ^ ^ ■'Iw R'R w 1 










128 + 7 • 64 


/ x\ 7-6 __ f x 2 \ 7-6-5 ., / x 3 \ 

(-2) + r2' 32 UJ + r^3 16 (-8j + 


3 

+ ••• 


.-. ( 2 - |) 7 = 128 - 224a: + 168a: 2 - 70a; 3 + • • • 

• fSfcfa ^2 - |) 7 = 128 - 224a; + 168a; 2 - 70a; 3 H- 


<4^, 2 - ^ = 1.995 ^t, | = 2 - 1.995 ^t? x = 0.01 
z z 

^ X = 0.01 <rf3TC?I ’tit 

( 2 “ = 128 " 224 X (°’ 01 ) + 168 X ^°' 01 ^ “ 70 X (°- 01 ) 3 + " ’ 


<ll, (1.995) 7 = 125.7767 ^ ’IW) 

(1.995) 7 = 125.7767 


n\ >flRR n C T 

2 = 2 • 1, 6 = 3 • 2 • 1, 24 = 4 • 3 • 2 • 1, 120 = 5 • 4 • 3 • 2 • 1, • • • 

^itsrat f&c^r wt 

’tlfti 

2 = 2 • 1 = 2!, 6 = 3 • 2 • 1 = 3!, 24 = 4 • 3 • 2 • 1 = 4!, 120 = 5 • 4 • 3 • 2 • 1 = 5!, 


4! = 4 • 3 • 2 • 1 = 4 • (4 - 1) • (4 - 2) • (4 - 3) 

5! = 5 • 4 • 3 • 2 • 1 = 5 • (5 - 1) • (5 - 2) • (5 - 3) • (5 - 4) 

7 ff*ffa e l'®lc<i flit's ’tlf?T, n\ = n(n — l)(n — 2)(n — 3) • • • 3-2 -1 n\ 

(Factorial) n ^ ^Ti 3! VJltfclftilM f^T, 4! t^#f *t®| 

^1 

/5\ _ 5 • 4 • 3 _ 5 • 4 • 3 • 2 • 1 _ 5! _ 5! 

\S) ~ 1-2-3 “ (1 ■ 2 • 3) • (2 • 1) _ 3! x 2! - 3! x (5 - 3)! 





io. It 9 # R^It) 


7\ _ 7 • 6 • 5 • 4 _ 7-6-5-4-3-2-1 _ 7! _ 7! 

4/ — 1 • 2 • 3 • 4 _ (1 • 2 • 3 • 4) • (3 • 2 • 1) — 4! x 3! 4! x (7 — 4)! 


_ nrf 

— Uf 


\r J r\(n — r)\ 


r ) r!(n —r)! 
/7\ 7! 


•'• 0 - 4!(7-4)! “ ?C4 ^ ( 3 ) “ 3!(5-3)! " ^ 

^ = n c;,^r<K, ^ 'Q n c r <srt’sih 

■••(0- ^G)- 


f n 1 = n C n = 


n\ n\ 1 

n\(n — n)\ n!(0)! 0! 


1 = WfK 0! = 1 

’SfW 


n! = n(n — 1 )(n — 2) • • • 3 ■ 2 • 1 


_ nr* nr* _ i 

— O r , w n — 1 


= = f n 

r/ r r!(n — r)!’ V«. 


= n C n = 1, 0! = 1 


'C 0 = l 


fa# ^srrsrat f 1 n (7 r awt w 


(1 + 2 /)" = 1 + “Ciy + "Cay 2 + "Cgy 3 + • • • + n C r y r + • • • + n C n y n 

^ ra(rc — 1) 9 n(n — l)(n — 2) , 

(1 + y) n = 1 + ny + --— -y 2 H-^-V H- + y n 


Wt-^o, \5ro\ss OT-io*T G2|t*t 






3w>\s*/ 


\_ „ n(n— 1) 9 — l)(n — 2) ~ 

(1 + y) n = 1 + ny + — V +- 1 2 3 -V + 


( x + y)n = x n + nQ^n-ly + n- 2 y 2 + n^n- 3^3 + . . . + n^n-TyT 

H-+ n C n y n 

(x+y)" = x n +nx n ~ 1 y+ T ^— ^ x n ~ 2 y 2 + n ^— ——— x n ~ 3 y 3 -\ -by" 

z! o! 


-i„. , n ( n - 1 )^- 2„,2 , n(n-i)(n- 2) 


(x + y) n = x n + nx n 1 y H—^^-x” 2 y 2 + 


1-2-3 


x n “T + ---+r 


or*p^1?i: *HtW n 4<T T5RJ 

It 1 # (1 + y) n <fl* nmq (r + 1) *1*? T r+ 1 = y T <tt, n C r y r 


(x + y) n = x n + n C i x n ~ 1 y + n C 2 X n ~ 2 y 2 + n C 3 x n ~ 3 y 3 H-h n C n y n 

, n(n — 1) „ o 0 n(n — l)(n — 2) „ , , 

( x+y) n — x n +nx n l y-\ —— -x n 2 y 2 -\— -^- -x 11 3 y 3 -\ -b y n 

<lt (r + 1) ^ T r+ 1 = (™\x n ~ r y r <Tt n C T x n ~ r y r CT^ItCT ^ n C r 


b\ 


R J ^'a <Pfl l 




X -\) = X 5+ 5 ClX 5-l/_ 1 


W - 2 (-X) 2 + 5 C 3 x 5 ~ 3 (~±X 


+ 5 C 4 x 5 


, c 4 1 5 • 4 „ 1 5-4-3 , 1 5 • 4 • 3 • 2 1 1 

x 2 1-2 x 4 1-2-3 x 6 1 ■ 2 • 3 • 4 x 8 x 10 

, r o 10 10 5 1 

= x 5 — 5x 2 +- 7 + ^- ^ 


X 








wjrt io. 


b. ( 2 x 2 -\'\ ^ Sf«m ttS ^T I 


*l*(M*i: f^t^t ^’I’ft^iJ <H'55,l'fl <PW, (2x 2 —\ 


= (2x 2 ) 8 + 8 C 1 (2x 2 y (^-^j + 8 C 2 (2x 2 ) 6 + 8 C 3 (2x 2 ) 5 


2 8 • x 16 — 8 • 2 7 • x 14 


1 8-7 „ fi 19 1 8-7-6 rt , in 1 

^ + tt 2- 2 ^ v-rT2^- 25 ^°^ + 


- ^ W W %AJ n I ^-r *a/ A , _ _ tAy £* \ 

x 2 1 • 2 a ; 4 1 • 2 • 3 a ; 6 

= 256a; 16 - 1024a; 12 + 1792a; 8 - 1792a; 4 + • • • 

io. (fc - |) 7 A ; 3 «fRT 560 

k = l ^pr, ■ p t^f , #®' R j ^'o w i 
* i) x t^RT ’ 5 it*T ?s?r i 

*t) x 3 i^RT x 5 ^ 15 ^ RG ®1 k i^RT 4|W 1 

k = 1 ^r, Hlf^tfij (l - |) ? 

f^’l^t ^’I’tt^tJ ’lit, 

o-i) 1 - T «-(-f)°+ ^(-i) 1 - T «(-ir+ T «(-ir- 

, x 7-6 x 2 7-6-5 x 3 

= 1-7- 1 - 1 - 

31-2 9 1-2-3 27 

, 7x lx 2 35x 3 

_ ~3~ + _ 3 27~ 

*0 *ii^, 

(*-f) 7 =* 7+ '<%*■ (-f)+ w (-§)*+ ’c,*‘(-d 3 

17 x 7-6,- a ; 2 7-6-5 i4 a ; 3 

= k 7 -7k 6 -h- k 5 -fc 4 - 

3 1 2 9 1 2 3 27 

7 • 6 • 5 • 4 , x 4 7 • 6 ■ 5 • 4 • 3,, x 5 

+ r2^4 k •8l~ l-2-3-4-5 * ‘ 243 + "' 

17 7x , 7 a ; 2 . 35a ; 3 4 35a ; 4 ~ 7 a ; 5 2 

= fc7 -T- fc + X' fc + 1T'^-sf* + - 



0OPV9# ’/P'S 


fc 3 ^ Wt - 

81 

, ^ ,1,1.7: 4 . 560 x 81 . 

■*1^®, —- = 560 ^1, x 4 = ——-^t, x 4 = 1296 

81 35 

x = 6 

*1) (k - 0 tfRT *P°ll<P e l CSfW> *fl^, 

(, x\ 7 l7 7x Ifi 7x 2 _ 35a; 3 . 35a; 4 7x 5 

(‘-s) =k ~j' k + ^~- k -^r^ + -ir k 

_Qc:jU 4 —7Jc 2 

x 3 ^ a; 5 t£RT Wf- 

27 81 

—35k 4 7k 2 1C _ k 4 27 x 7 x 15 ^ 2 , 

^^r = -8r xl5 ^p = ^8i-^ fc =1 




i. (1 + 2a; + a; 2 ) 3 ^ 

00 *|5PWW 4 (ii) ^ *|5T 6x 

C^# ^f? 

z, zz ^) z, zzz *1) zz, zzz 


(zzz) *1^ x 6 


^0 z, zz 'Q zzz 


, n WtW 1 ^ vs^ff 'G \!) -Ts filWRT ^5^ ^8 i 


(r + 1) ^ ip MS‘ x <G«1 r i£RT ' 5 lt*T ^s? 


0 


n 

^ 2 


v3. n = 4 l>^f *t*f W? 

4 *1) 4a; 


2n 


8. (a; + j/) 5 -<iRr R^Fsc 

5,10,10,5 
*t) 10,5,5,10 

<t. (1 - x) (l + |) -* 


"5®T: 

*1) 1,5,10,10,5,1 

*0 1 , 2 , 3 , 3 , 2,1 









«r*ura io. 


?0 -l 


*1) - 
2 


* -5 


fc. [ x 2 + — j -<*Ef X 'sp *t*f W? 

V) 4 X ^ «l) 6 *t) 8 

S. (x + y) 4 ^T^t^tpT J 1l'Stlt®l «lhsl 


1 4 1 

15 5 1 

1 6 10 6 1 


1 2 1 

13 3 1 

1 4 6 4 1 


2 3 2 

15 5 2 

2 7 10 7 2 


6 12 6 

6 18 18 6 
6 24 36 24 6 


V. Rwl® 2iR>lt> C^3f R J ^'o ?*?: 

?s) (2 + x 2 ) 5 


"0 2 - 


si?fi> *t? ?nr i 


*) (2 + 3x) e 


*) 4- 


10. — -a;J = r — 96# 4- sx 2 + • • • ^T, p, r s <*RT ' s lR ^ i 

11. (l + <4? R J '^'os x 3 4? ^R!*t 1?®f? ?*? l 

i*. x tfnr ?rc®? ^Iw (2 +1) 6 x 3 <#®- w 1 ^j?r >ikic*u 

(1.9975) 6 <4? 'oihsi ?1? '51?' ^<41? 1?*f? ?“? I 

iO. ?1?3}? <PW (1.99) 5 4? ' 5 Tf s T 'Si? •r , lRw ^Tt? t?®f? ?>? 1 

i8. (l + 0 n 4? R^R>« ^H? *IW? wt s^< *lw? I n *£RT ^1? f?*f? 

?s? I R^'®* *tW*lJt 'Q ?*U 9 t? f?*f? ?s? i 

id. ?*) ( 2 k — ^ ^? R^Rx.'o A: 3 4? J, R , t 720 ^<.®l x 4? f?*f? ?*? 1 

( 7 \ 6 

x 2 + ^J 4?R^R»0® X 3 4? Wf 160?JeT k ‘fl?'5lHf^f??5?i 

ifc. A = (1 + x) 7 ^ B = (1 - x) 8 

?*) <UI»IM>M4 f^5t ?I?^t? ?>C? A 4? R^R> I? 4 }? ?5? I 



So>\3tf 


^b* 




*0 £ iRf R^R>* '5t? *t*f <p«il«p«i w^|* (0.99) 8 tiRT'slH 

l>Rr ^ ^ I 

«t) AS 4*T z 7 4?T ?R?t fafa ^ i 

(A + 5x) n ^<pf5 ^©f^nfcjl^xp ^tf*t i 

^) A = 1, B — 2 ^ n — 5 ^C®1 ^btawCPH Ql^©f <u<i^1«i <PW ^lf*lfi5<q Ra^Rj 

^ i 


*0 B = 3iR^ w = 7^pr R^fo<l z 4 4<T *R?t 22680 I A 4?T ^ 

*1) A = 2 5 = 1 ^C®1 ^tf*lliR R^fvb^ ^ \q ^ *|(.1*1 *l^*t *wh ^ I n 

*^rt ’ 5 (H W?r ^?r i 


^br. ai, a 2 , «3 a 4 ^ (1 + x) n ^ R^R ><1 olsfii ^R<p *t*T ^Cij ^11^ ^kc«i STSJH ^?T 

ai <23 2 a 2 

OT --— H--— --— 

d\ + ^2 <23 + Q -4 a 2 + 0,3 

i&. C^# <H5 99 50 + IOO 50 ^t 101 50 ? 


^oiS. 





«t)|p|R) (Coordinate Geometry) 


1^5, J 13 <? K.3' s <lt 'Q ^w<RT %5f*'||RI'®4 2|<pHt<P 'sulftR>3 CT '5T°'C*f '5T S C?PT 43T 41^; 

**IHt«4 etilRPo ^ *lfgfF® i Wlfif^T fasW eulRRi (Analytic Geometry) 

•TttSTQ ’|RB'® I 3RW1 R**J ’ll'®(.*151 J 155°1 4f <l^ J Ctl'<lt WNt <3013 44 fcsR ©?j|RI'® < P 

C^g 4*lt, Qi'S'sr, b'5'$®f, $.voj|R 3 tsar Sl4t*t 44 4?f i ^TSIWT #5 ’II'scki ’Nfsg 
4«H R4I4 43lPi ’tR'aRi Rene Descartes (o®4lo® ■Tfc s T ’iRB'®) i o®4lo®3 SORT'S 
t£it (Coordinates) SWf 4f?$ 44^413 4l0©% *4484 (Cartesian 

Coordinates) 4CT ’iRBfc i -*ms$ etJlftf® 4f Resist ^4® 4lO®3R *44*4 

f4®4 I 'at^ W<PlC'®(.<P %STg c t ®ulft(«3 2|4®4 4Tl 44 l 

<3t ^r*utc?r^ sm 4?c*r wg 410 ®"% ^thiwrt **i^«it 4twi 

R^js 444®! ^44 f^fer «iic.'iii>ii 44 454 i R'oR w?t“f •>is'i«r*it?r ^nwr 
MC4IWI fg^Sf 'Q F}?w t*M*M ’t 1 *# «llMllHl 44T 4C4 <34? ^®4 4?Pl 

^n^im tjm < 34? 5iwn? ^forar c#*!^ 4 jnit 44t 

4tg i 34C34t glgt »j3> C4l(.*il 'suiftRxp B<g 4t j i»i)43(.H3 x ailc®il&*il ^^Itc^r 44t rc<i *tI i ^5i& 44 
odRo® <3 3 T°a 3 l*'® R*t4 ®ik e nl®*il 4?it 4t41 44Jt4 c*t£4 Rwsftgf - 

► J 1 s 1'®(. c n 3 5 lt'®’^lfl ^ll r llc.'®3 3 tl *jt5T B tt <UNjt 3*3 O® *ll3M i 

► 4*IJ4^t ^9 430® 4t4S4 i 

► l>|^ *rMT ^iNif ^Ikw i 

► *w®iM^rRr ' 3 rsN 5 ?r c t f*W?r <p«k.^> *||«m i 

► *?lhl<.wp3 4T*0C4 faj^cst^ c^T4«T f4=fg 430® *ll4t4 i 

► 4^4 frNj fg'fejg -sitwr lar?^ 'Q Fj'jfeg c^appwf 4^0 414^4 1 

► f4>j p ll's<.i<i 4twi fi'get 'Q &'5'§'Sf ^fsgsl^s 'Sfjtf^fw «iwpi <mc® ’Itgcg 1 

► ^ra®TC?T*rt?r ■'1?l43'*l W^lBwi ^’l 3l ®lt’t i T 431.'® ’11303 I 



So >\S <7 


^8 o 

^I^PtiT (Rectangular Cartesian 

Coordinates) 

*rawEi «iwr (2t1%5 Cerent i tisRwo w csrcnt, 

cn <pMoefsi Rr*ft ^ <*rc<in 2 Iosjc<p$ i ^(Rokt 

nt cnlwra %*iR5kt ^it w i ^ ^r?c*f nnwr wiwi f^n 

«i<Wt ;: f R'fera c#^r «il(. e il& r il nsnt ^cn i 'o)«qp^s enfant RPn> R*^ ->iIS<p '^■'viR 

tn c fem i stnj if ^wvsot T^fS ^“iw^rrsp® RPftS 'StRT sfcntsH i 

(fln n 5 ln e f Rcntn n®it ntn <> tiP 9 ln^% n?® extent RRnJ ^(,'9 c^n^tnliit 

R 5 ^ *dtw® often 1 

extent ww ’fn^’tn ■ 3 w4lt t l <st n*en ^ ij§R ^uwwdt xox' <sn? yoy' 

XOX' (& x ' 5 W (a:-axis), YOY' y 'ow (y-axis) ‘Sn? C^f R**j 'O' (origin) 

n^itnni 



4*R nen Rt nnwt c*im>imi R^ p \ ^ p R^ c«i^ xox' x w* 
•iw? yoy' wfR y 'SR^n $*m pm <sm pn 1 ^(TT y^ups p R^p- 

^9 = NP = OM = x (& P R^n (abscissa) nt x , *IHf'^ (^-coordinate) ne®f 1 
*lHR x P R*»js ijn^f = MP = ON = y (& P RPjn C^lR (ordinate) nt y 

**tR 1 «F (y-coordinate) n®lt ^n 1 IjSf 'S c<p|R(.<p ^n 5 nW ^Ml*^ n®lT nn 1 ^®nt? fscat P 
fn*^n n^re® y 'or^ 's x 'or*p ne^> p tn^n ®w entmtn ^n° ^twn x 's y ntnt 
Rurl <P (.<1 P R**!* 3 ^IHI*l i P(x, y) 2 |'o)<p ntnt £i<PH ^n 1 

R 5 ^ *dRtw 3 jw (x, y) <*ra>fi> n^ncsTt^ fdttn ntn sNnfit ^st« R'SRR cn?ifi> Rw*t n>cn 1 

'ii' 5 , ij^ y r(.®i ( x, y) 'Q (y, x) ntnt 'jrR Rjsi Rij ^nttn 1 9 tn ,, dn' c^t <pw 

il'^t (il^terlvsl «)(.' S P^ ^nc^fsp extent R^s ^IHI^pc^ ' 0 ||{|V 9 l^ln <pl(.'s^l?) ^rtnt^ <l®ll " 5 n 1 
R 5 ^ y «n^n wn?t «n^r ^sf *Rtw « ntw «it^r w ^cn 1 wnm x 

*im c<p|R Rco c.<plR nfHN<p ^t<i 1 x «n*»p^ ^’In wlR 





StJlRRi 


*8i 


y 'o)C - *ps t§*R ^©t ^J l 

^t? c^twt 's c^ ^wigsw ox 'Q oy rt ^iw?r *mMa 4 M 

1w «n^wi 4^«iw wsff « wifl> ox' 's of' ?r 5 ^ 

I 


«t>lt^{i ^rww^ 3M 3iwi 

XOY, YOX', X'OY', Y'OX 4$ 
1>Rf5 ^TI 2k'SJ<pf5(.<P 

fr'g'si’T (quadrant) ^®lt ^ i 
XOY bvg'bMt* sm s^F^T ^ r 
<pli>l* 'oih'st*ui ft’ifl's #IW 
f^iln, 's ^sf ■^et’t *rt ^?n 
(.«plc, r )l ^hlw* f5^ «iyilw R^s 

«t^f|5T RR)*i &'8'»ic’t «nwi 



(Distance between two points) 


<pR, P(x\,y \) Q(x 2,2/2) ->H '®<. e 1 'onPvf^D ijsJD Fo?( R**j 1 P 'Q Q R**j 

(M$ x WF?T PM « QX 'stffc 1 P QN ^t?T Pi? 


4 ! *I*T P R"»j« = OM — xi <*R° P R*^ 

C^lR = MP = y\ 1 

Q R**j*i 'g'st = ON = x 2 'Q C^lft XQ = 2/2 1 

tiar ^PRit *lft, 

PP = MX = ON -OM = x 2 -x 1 
QR = NQ-NR = NQ-MP = y 2 - Vl 
' 5 |«FT 'SI^IW, PQR *i»im>i^ fisrg®? 
aR? PQ largugR 'o)R>'g®t 1 ^ ^WtE*tfatc*ra' 

PQ 2 = PP 2 + QP 2 

^T, PQ = ±y/FR 2 + QP 2 

■^t, PQ = ±\/ (x 2 - a;i ) 2 + (2/2 - 2/i ) 2 


r 





r 


.-. PQ = V(*2-zi ) 2 + (2/2 - 2 /i ) 2 

(.*)(.R'8 ^IMIw "331 C J 1W.'5> W5FF ' s lt*T ’iR^ls <Pfll ^(.oc^ l 




^t-vsi, \Srovss #t^o, i&^r-io'sr rfT 



Sopvs>*7 




QP = y /(*1 - xtf + (?/i - S/ 2 ) 2 = y/(x 2 -Zi) 2 + ( 2/2 - ?/i) 2 
PQ = QP 1 

P 1®9 ®c® g f®<j <3 ^9 ®c® P R^* 9^5 ®®t® 1 

PQ = V (*2 - *i ) 2 + («2 - 2 / 1) 2 = QP 

'q^PHI*® J. ^nR*^ (0,0) ®C® ®®®W ®Rp?t® (.<<G<plwl 1®9 P(x, y) 4® 9®5 
PQ = y/(x~ 0) 2 + (y- 0) 2 = y/x 2 + y 2 


fe*ffc®«t i. (1,1) «ITO (2,2) 1®9 9^ <£&$ 
RR?® <p<i 1 iflyifl ® , qj<i®1 'js'q PH® l 

®f®, P( 1,1) <*R* Q(2,2) 2t®s1®W 
ffrC®, xy ->l»(®c e l R^m® RR»® ®®t '55 5 lTi 
fi^MW W4®f 9®9, 

PQ = -y/(x 2 — X 1) 2 + ( 2/2 — 2/i) 2 
= V(2 - 1)2 + (2 - 1)2 
= Vl 2 + l 2 

= VTTl = \/2 


y 



^SHKs.'fH vmR* 9 0(0,0) 4®? ®H® 9^fi> f®9 
P(3,0) ® <3(0,3) *1i|®W Rf®® ®® 1 £jt®K<M 
9 ®® fM® ®® l I® 1 # 1®9 C®M ®®£® C® 

«tj|RI®®> fi>® «|R<P® ®® ®t® ®T® 1® 4®° C®®? 

®»ihh: R**3[ t®*tfi>® W®t® ®®®C® ffHlwl ^.wl 1 
9®5 OP = V(3 - O) 2 + (0 - O) 2 
= V3 2 + 0 2 = V3 2 = 3 4®® 

9®9 OQ = \/( 0 - °) 2 + (3 - o) 2 
= VO 2 + 3 2 = x/3 2 = 3 <3®® 

9®9 PQ = >/(3 - 0) 2 + (0 - 3) 2 

= V9 + 9 = \/l8 = 3 a/2 4®® 

«u|RR*p ®T® Ri'jet '®t®=f (5® ^ 

®tf OP 4®? OQ 4® Mj ®®t® 1 


F 



few ®. 4®ft fli'gwm I® 1 # ^14R*9 ®®i®t® 4 ( 2 , 0 ), b{ 7 , 0 ) ® 0 ( 3 , 4 ) 1 *w®w 

(ilOT® ®I® 5 ®t*T (Ff®t'8 4®? ii'jjstlU ®JW® ®® 1 Ri'jjerft® *|R%Tt ®*iPi® ®n® < #®i®'f® 

I 




























'srajra ii. soiRI® 


C*.8« 


spfm: xy A( 2 ,0), S(7,0) « (7(3,4) 

<*et cpr^rt^rr p*it i abc 

AB ^1p &PJ = y/(7 - 2) 2 + (0 - 0) 2 
= y/E 2 = 5 

BC ^1p frf# = VC 3 - 7 ) 2 + (4 - 0 ) 2 
= ^(-4)2 + 4 2 = -y/16+ 16 = Ay/2 *3W 
AC ^p = y/(3 - 2)2 + (4 - 0)2 
= VI 2 + 4 2 = y/l7 4W 

fa'S?erfi>4 <#^srf = (AS + BC + AC) 

= (5 + Ay/2 + y/Vf) = 14.77996 

(£P) 


Y 



fciflpt 8. <7T%3 OT, (0,-1), (-2,3), (6,7) (8,3) qltitoWUM 


A(0, —1), S(-2,3), (7(6,7) S(8,3) Sfr5 i X y WI 

OT*ltOTt ^Tf l 


AS ^1p fc# = yf{—2 — 0)2 + (3 — ( —1))2 
= ^(-2)2 + (4)2 = V4 + 16 = 2y/l 4 W 
CD ^1p frNj = ^/(8 - 6)2 + (3 - 7)2 
= y/A + 16 = 2\/5 4W 
.-. AS '*Jlp = CD ^tp fr# 

AD ^tp fcpj = x /(8-0)2 + (3-(-l)) 2 
= a/8 2 + 4 2 = a/80 = Ay/E 4W 
BC ^ip fr# = a /(6 - (-2)) 2 + (7 - 3)2 
= a/8 2 + 4 2 = y/k = Ay/E 
AD ^ip = BC ^ip tm 
' 5 T 5 Tt i T l 

■>psk ^®lt *P, ABCD iP# i 
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■ 

■ 

■ 1 


T 


BD = y/(8 - (-2)) 2 + (3 - 3) 2 = a/10 2 + (O) 2 = a/100 = 10 


«*HK BD 2 = 100, AS 2 = (2i/5) 2 = 20, AD 2 = (Ay/E) 2 = 80 


AS 2 + AD 2 = 20 + 80 = 100 = BD 2 


ABD ' 5 TSJW y t% fo'Sj'st i£R° ZB AD »i>iwH I ^pT? ^ 
Sl^s ^JPIT CT, ABCD iP# PTFsWf i 












Sh>\2>4 


^88 

^ft^f fr. (JNt'S CT, (-3, -3), (0,0) 'Q (3,3) fa<j[ fa# #T CTlPft fa^f fafa ^JRJt 
^r^iti 

^TWT: #, A(—3, —3), B(0,0) « (7(3,3) 8tTO i xy W«fi 

(TNtRt ^lt i 

'Stlfa t«j(.<pl(.il Qi^tsra # ^T*# ^*1 ^Tg «rc*W ^51 *01# ABC 4"# 

fa^Sf ^ AB, BC 'Q AC 4<f fa# #l 

AB #3 '(rn = y/(0 - (—3)) 2 + (0 - (—3)) 2 
= VW+ 3 2 = \/l8 = 3>/2 
BC #?f = ^(3 - 0) 2 + (3 - 0) 2 

= V3 2 + 3 2 = = 3v^ 

AC #<T = y/(3 + 3) 2 + (3 + 3) 2 

= V72 = 6\/2 

?£&RiAB + BC = 3V2 + 3y/2 = 6V2 = AC X '*~ * X 

wffc # •>i#5 '5'olii •’i^h i 

(.<plc»ll Ql'gs? *1# ^RfI 
«lRra xy ■>i»I' 0 (.pi OTC*f ^®Tf ^ <3F fag 

fa# •*13«'IM*fRf <pcs <iR? ^(.1^1 

(.<plc.*ll fag®f *faf ' 3 W ^ i 


Y 



to* 

y slfawwi 2firS fagJfgf^if 'SfSOT# Tj?P5 fa# W i 

# (2,3)'6(4,6) *0 (-3,7) « (-7,3) 

*t) (a, b ) 'S ( b , a) ^F) (0,0) 'S (sin#, cos#) 

•> (“I'- 1 ) * (H 

*. (if# fapgJSRf ^N# Tf*!l1gscsr >1(2, -4), B(- 4,4) « C(3, 3) l fag# ^ 
iiRv (FNt'S OT, <# 4'# faget l 

vs. A( 2,5), I?(-l, 1) 'S C( 2,1) 4# fagcera i «i«pi ^ (iR? Cf*IT'8 

C*T i# i£|#> fag'st l 


8 . >1(1,2), B(- 3,5) « <7(5, -1) fagSRT fag®? sfaf <m TO fafa TOft TO l 
fr. <*|w (-5,5) « (5, k) fa^Tf TOj3#t gFTfc TO'sit^T fa# TO i 














fc. CARROT, A{ 2,2), B(—2, —2) <*TO C(-2i/3,2^3) ‘S^R TOl$ R'ftWtf “IRR**! I 
<srcr R*t ^r*rfw 3 'sit»r *!#©■ R^s i 


S. CW CT, A(-5,0), 5(5,0), <7(5,5) « 5(-5,5) 

V. y4(— 2, —1), 5(5,4), C(6,7) 4<f? 5(-l,2) *tRs b^erR *lRI*<i>Rf> R 

«||<)'0(, - »1»(£| R^?f <P3 I 


!». A(10,5), 5(7,6), C(—3,5) W (TOR 5(3, -2) <flRT »MtbM R+M 

<8 wiilD ^i<5ct>c<j tjsw'SI? 

io. P(aj,y) R^ C9ICTS y W7W3 ^ ^ Q( 3,2) R 1 ^ ^ TOT l 8RW ^ <*, 
y 2 — Ay — 6x + 13 = 0 i 

tt. ABC RlSSfTT -<4.(2, -1), 5(-4,2), <7(2,5) i R'syarlSu AD 4<T 


fa N £'sr(.* 3 K ^3 (Area of triangles) 


Wll^Sl WlR, R»lfiS R^ R 5 ^ »it <P*N.®1 if R'lR R**JC<P •»M»IW<lt ^RT 

CTN <psg®i 4<pR Ri'sjstwvii *tt'Q?T*rR i ^twt wMcwm Rq R^^s 

’Her i ^r?c*f «iR*l <4 ^R 'sir ^csr *iklt<u wwlwl Quests Rl^?r fri# R*feR 'sttwt 
R'g'stR* c^tot R«R <mw> ^ i <aR^ »iklt*ij c*it<plc»il &'8'g@fw» tj§R Rgsf 
c^ir R»® o^'gW CTwia c^sj^ft R 1 # wha ^ i arc^car ^rfsrat R^st c^sjR^ 
*lR%lt (^l^wh tat#* ^I^sr ^c’mj-ej 'sitwr c*wi<p«i R*R i wwlwl fi'gsr 

^sR <!t (RsHtfRR ^Rr ww R^cm ’MR wfk ^tfsf &TE*fR -sjtWf 
R«R waj 5 ®- i ®Rk R'fei <aR ^ i Rwm to to 

*iR ^ifsr frRj tot tof wm R*far i »*R TOral ^R 

TOR^ TOM Rlj^f ^T'?f'sC5F3 (.-spiflipsq R<# <p<u.<;l i 


TOR i: ^5T fr?# « 9 tR%fR Rt^tCTI R^R 


3rf®t R^ot ^ar: 9 fn?^ Rm abc ^^R R§®r 

A(x u y 1 ), B(x 2 ,y 2 ) « C(x 3 ,y 3 ) R# R^ R^ ^ AB,BC 'Q CA R'gOetO R^R 
i Rfel^ ^31^ ^45, PC « C-4 R<R i CTO: 



Sa>\©*7 




AB <\\%^ £i*ij c 

c= yj{xi - x 2 ) 2 + ( 2/1 - y 2 ) 2 

BC ^l§,n fr# a 

a = ( x 2 - ^ 3) 2 + (3/2 - y 3 ) 2 

v4C ^ frw 6 *fl3T 

b = yj (xi - x 3 ) 2 + (?/i - j/ 3 ) 2 4W 


*tf*%It 2s *TC?r 


y 



r 


2s = a + b + c ■'hRj] 

s = — (a 4- b + c) s ^(.®ll fargUSR *lfi%lfir 'ok.W 1 

z 


«lhsl S >*Rs a, b, C ^ *lKlt«U J 13,(.'3f$. <.<l(.<pl{.*ll fa'JO'Sra (.■apifl<P«1 f^fit <PS(.'0 1 


fo'gst WWW C^apRI l^tiR ^jat 

tar?®f ABC «*BT AB RlfJT fr# c, BC RlfST ~!m a CA ^tfST &# b ’#%tt 

2s A ABC 4<T y/s(s - a)(s - b)(s - c) W [TR^m G5t% #Ps 

^ »£(?f ’iRjfoFo ^T?C“t SW't OTQHt '0)l(.^ 1 f*W%It StSTPlfi* OTC*t R(.<l 1] 



' s Tf*tIC 5 t <u*q^to »wsr$ ^lt «||(,<1 1 


®W%f: fa'sWM t*M*M f^fera ftfsst ^3T ims, 'STlar 3J3R 

^rrsrat iii , «nw c*jc<^icii fo'sjc'sts f^fet ^p^t ^ i 

liRifiJ A(2, 5), B(—1,1) 'Q (7(2,1) 1 Rl'gerlB* URsfiJ 

wl5l»iJ5f5ar^ff^ »*re? *lfii^)»il 'Q ^tf?r frwfa "srlwr w£i*p«i f^fa w i fSr^srf& c^pt trct? 

Qi'5«t 1 m CPW «lKler W «£R? ToR Tit'S 1 


^PfftPt: f&M fi'gstlU^ f53t (pNtCftt 1 


^oiS. 



«t*om wiwo 

AB AtfA ftNj, c = y/[-L - 2) 2 + (1 - 5) 2 
= a/9 + 16 = 5 ‘SR*? 

BC AlfA H a = y/{2 + l) 2 + (1 - l) 2 
= y/9 + 0 = 3 4<p<p 

AC AlfJT ft#, b = v / (iT^2)2T0n^5)2 
= \/0 + 16 = 4 <4<P<P 

s = 2 ( a + & + c ) = 2 ( 3 + 4 + 5 ) 

12 „ 

= — = 6 ^<p<p 

t^*p«1=y's(s - a)(s - ft)(s - c) A*f 
= a/ 6(6 - 3)(6 - 4)(6 - 5) A*f 4W 
= \/6 x 3 x 2 x 1 A’f 


= a/ 6 x 6 = 6 A*f 

f53r oic^ ^rat ^5 <1# to# fsi^r i %rtc ? tMc>ra' arim 

swaat ani 

AB 2 = c 2 = 5 2 = 25, BC 2 = a 2 = 3 2 = 9, CA 2 = b 2 = 4 2 = 16 

.-. BC 2 + CA 2 = 9 + 16 = 25 = AS 2 

.-. ABC tsrgsf i AB 'orf'b'g'st 'Q ZACB a»i(.<pM i 

S. A(2, -4), B(—4,4) C(3,3) 4AsfS tsjvgcsRT fsirffr i RtpiiB ^ 

>AA? (ilNJ l^ftAA ' s rr*WC s T <AA C^SRpST tA*fa <P?11 #3f WCA Qi'gSffSn ^<pR> AN Af'S 'AA? 
^A A*tC¥ *]j% WRIT'S i 



AAfAlA: Qi'sjejISm «ffot AM i 


AB = c = ^(—4 - 2) 2 + (4 - (-4)) 2 
= V36 + 64 = v/TOO = 10 4W 
BC = a= y/(3 - (—4)) 2 + (3 - 4) 2 

= y/W+l = V50 = by/2 

CA = b= y/ (2 - 3) 2 + (-4 - 3) 2 
= VI+ 49 = y/50 = by/2 4W 

4*lA, s = l(a + b + c) = ^(10 + by/2 + by/2) 
A A 

— 5 + 5\/2 




























*8V 


= ^(5 + 5v^)(5 + 572 - 10)(5 + 5v/2 - 5>/2)(5 + 572 - 572) «flW 

= ^/(5 + 5v^)(5a/ 2 - 5) • 5 • 5 4W 
= 5^/(5 + 5v^)(5V2-5) 

= 5^/(5\/2) 2 -5 2 = 5750 - 25 = 5725 = 25 W 

StW fSTg®? l BC = CA = 5y/2 l fsi^Sffihr 

>3^fI5 I 

> 15 2 = 10 2 = 100 

BC 2 + CA 2 = (5v^) 2 + (5v^) 2 = 50 + 50 = 100 

.-. AB 2 = BC 2 + CA 2 

:. A ABC li^st i 

«Nfc A ABC <4R 5 fi> <3 Q]'S?'st i 

V. tSR# ■JRfl^CST ^(-2,0), £(5,0) C7(l,4) i 

fcNj rr' Isns'SffN' c^aRpsr rrj i 




AB = c = 7(5 - (—2)) 2 + (0 - 0) 2 
= 749 = 7 

BC = a = 7(1^5)2^1430)2 

= 716 + 16 = 4 \/2 

CA = b = 7(-2 - l) 2 + (0 - 4) 2 

= 79 + 16 = 5 4RR* 

s = —(ct + 6 + c) = —(7 + 472 5) 

= ^(12 + 472) = 6 + 2y/2 


Y 



.-. (JWUM = y/s(8-a)(s-b)(s-c) 

= yf{ 6 + 2T^)(6 + 272-7)(6 + 272-472)(6 + 2v^-5) 
= ^/(6 + 27 ^)( 2 T 2 - 1)(6 - 272)(272 + 1 ) ^ 4 W 









erjlRR) 


^8is> 


= ^(6 + 2v / 2)(6-2V^)(2v / 2 + l)(2v^- 1) 4W 
= \J (6 2 - (2v^) 2 )((2-\/2) 2 - l 2 ) = a/28 • 7 = 14 

St^FS fo'g'sttS fiml* fo'jjet I <>I<H <*RT wit'll ll$$. ^*l?r wit'll ^tf?T nil 'TIT i 

•TT^Iil: OT follS fo'sjett'^WKl t**pt£)<P®l ## 1 ><|| Rt'll ^oN ilfS nwl%, ^*||5 nlqil§ 'Q 
iSR? ^'©I^IS foWtf I WS 3£3RT ^ICTJ gR'sWlS l3i^CSt? C^aRM 
fa# W Rt^lts?. I «HI tiwltll fo'SJt'sru CASS'S iy<PR'»lt1 C^P®T ft# Wl l 

'q^h^lt'o W*t ^sit^Q <p«i<pIS fo'jtets f»i»ifl<p®i nul ^IfaRi 

^ft^M b. 4^fS b^tem blflfis A(l, 0), S(0,1), C(-1,0) £>(0,-1) i 

B'§'g«rfS<i ftar tiwltil ^ 'G ^>c# ft# ft'fera' "sitwr *srt ft# ^ i 


’ft?# ftc* f#J -sitwr ABCD b'S'5'STH5 OT^ItWt ^lt i AB, BC, CD 

t*rc? DA b'5'?'SrlS«t StS ^t§ «iR? AC 'S BD b^^lSil i 


^ AB = c = ^/(l - 0) 2 + (0 - l) 2 
= v/I+1 = V2 4^ 

% BC = a= v/(0 + l) 2 + (1 - O) 2 

= a/TTT = V2 4W 
^ AC = b= v/(l + l) 2 + (0 - 0) 2 
= yf¥ = 2 4W 

At%CD = ^/(-l-O^ + IO + l) 2 = V2 
% DA = y/{o - l) 2 + (-1 - 0) 2 = V2 <£T^ 
m ?tm, AB = BC = CD = DA = y/2 

.-. D'g'g'srfiS 4\^f> i 


Y 



4*T, AB 2 + BC 2 = (V2) 2 + (V2) 2 = 2 + 2 = 4 = AC 2 


.•. D'g'g'SflS lfl#> I’ffspii] i 


3^Sf ABCD <3F3 WW = 2x ftrpf ABC C^SRK I 


4*1^f^5®t ABC <*RT 2s = AB + BC + CA = y/2 + y/2 + 2 = 2 + 2y/2 4W 

s = 1(2 + 2 a / 2 ) = 1 + y/2 4TW 

.-. ft^Sf ABC ^ t*M*M = y/(s{s - a)(s - fc)(s - c) 

= ^(l + V^)(l + v^-V / 2)(l + V^-2)(l + v^-v^)^f^^ J 

= yj{y/2 + 1) • 1 • (y/2 - 1) • 1 
w-^o'sr offit 










= ^/(V2) 2 - 1 faf fafafa = -v/2^1 faf 4fafa = 1 faf 4fafa 

.-. ABCD Fj^SjC^ar fa* CW1 = 2xl^f W = 2 faf faW i 

fa<5fa: fa# faf^ ta^c<p faf fatfaa c^sjTpsf fas*! Trt?r i fatfa© fa* frtfa« sw »p fa*^ 
fa^fa fa* i fa^ t<iw>kil f*p<*i«p®i fa# fafa fa* fa I 

^fa*fat io. A(-l, 1), B{ 2, -1), C( 3,3) fafa 2?(1,6) fafa b'ft'gWB fa®?* fat* 
tSRT Stf^ffr fa^ 'Q fafafi* fat# £#J fa# fa* fafa D'J'sf'Stfi** Cfa3[fa5T ## *5* i 

fafa*#: fa^[ %W fafat* xy falWl ABCD D'S'sf'stfr (fafatfa fatfaf I ABCD 'Fgffaflfa 

fa? AB = a = \/3 2 + 2 2 = Vl3 W 
faf BC = b = i/l 2 + 4 2 = \/l7 fafafa 
faf CD = d = a/2 2 + 3 2 = a/ 13 fafafa 
faf DA = e = a/2 2 + 5 2 = \/29 fafafa 
fa< AC = c = \/4 2 + 2 2 = a/ 20 fafafa 
AABC fa 2s = ci+&+c = 13 - 1 - \/l7+ a/20) 

fafafa 

= (3.6056 + 4.1231+4.4721) fafafa = 12.2008 
fafafa 

.*. s = 6.1004 ^<p<p 
AABC fa* Cfafafa* = x /s(s-a)(s-6)(s-c) faf fafafa 
= a/6.1004 x 2.4948 x 1.9773 x 1.6283 *tf fafafa 
= \/49.000 faf fafafa = 7 faf fafafa 
AACD fa2s = c + d + e = (a/20 + a/13 + a/ 29) fafafa 
= (4.4721 + 3.6056 + 5.3852) fafafa = 13.4629 fafafa 
.*. s = 6.7315 i 

AACD 4?T — ^s(s — c )(s — d)(s — e) ^<p<p 

= a/6.7315 x 2.2591 x 3.1256 x 1.3460 faf fafafa 
= V63.9744 faf fafafa = 7.9983 faf fafafa 
.-. ABCD 3^Sf CfaG** tfafa*M = (7.000 + 7.998) **f fafafa 
= 14.998 **f fafafa = 15 **f fafafa (Sft*) l 

b^'StlB *< fa fatfa® fa *|v||-<sl*fa fa faR CfalMlfi3$ faT i fa **#* #faT fatfatt** 
fat# c^sppfa ##* fafa% faw® <pi*r<p<i i 


Y 







ii. eulPlf« 


ii. oltifS A(2, -3), 5(3,0), (7(0,1) D(- 1, -2) i 

^») CENT'S CT, ABCD *1^ i 

*0 AC 'S BD liRT fcrfl W iiH° ABCD l^lt TlT5l^; ^ l 


j?rsjtwr 


>?r c^spm t^frr^r i 


ABCD D'g'jerfiJ ” 9 1|Noc«i«i 'sjtsjjcsj (FNfalt i 

*# a, b , c, d AB , BC, CD DA <Hf3 

&# AC = e 'Q^ BD = f \ 

a = 7(3 - 2) 2 + (0 + 3) 2 = \/l 2 + 3 2 = 7T6 

6= 7(0 - 3) 2 + (1 - 0) 2 = \/3 2 + l 2 = 716 



WmmAmmjm 


c = V(-l - 0) 2 + (-2 - l) 2 = 7l 2 + 3 2 

= yffi 

d=y/{ 2 + l) 2 + (-3 + 2) 2 = V3 2 + l 2 

= \/t6 

a = b = c = d = 716 4W 
.-. ABCD i 

*f) AC = e= ^/(O - 2) 2 + (1 + 3) 2 = 74T16 = 720 

W&BD = f = 7(-l - 3) 2 + (-2 - 0) 2 = 74 2 + 2 2 = 720 
.•. (THt AC = BD Wffc, ■»wh 
AC 2 = (720 ) 2 = 20 

AB 2 + BC 2 = (TTo) 2 + (Tio) 2 = 10 + 10 = 20 = AC 2 
%*IWt?TK?l<r ^nt Z ABC I 

.-. ABCD~F$$ 5tfi> ifRpfij <i*fi 

*t) '5^f ABCD «W WW = 2x t^Sf ABC t*RT C*M*W 
<3 , sltI?T A ABC 

i. . , 710 + 716 + 720 2716 + 275 / - 

S = -{a + b + e) = ---=---- Vio + V5 

• A ABC 4ft WW 






ScO\557 




= yj (VTO + V5)(VlO + V5 - \/TO)(\/lO + a/5 - v / 10)(a/10 + V5 - V20) 

t£)<p<p 

= ^(VTO + %/5) • %/5 • y/5 • (a/10 - V5) 4W 

= ^5-((\/l0) 2 - (v^) 2 ) = = 5 W 

ABCD ^«t?r C^vZPM = 2x5 = 10 iiW^ l 

'sp®^T; *Risf ylfiC'D WiflW = (-v/IO) 2 = 10 <T*f 'ilW i 

*«IH1C!*M »ll$Jt*U CWf 

<ilt «iR5fl> 0l'5t'Sr<l -ft W®it Rl'SjerWWM 

^(Htpeq ftcfa -^f ^ I i£l‘pt'»l<.<l WWlC*il <^C«t<J ^SfRt^ 'SfW SHOT'S <J^C.e?<l 

WW ft*# I C^C? lilt ’I 1 *# <imk ^T ^ I liRT «ll»ml 

liR# igjf^ c^3rp®t Wfe -^t «*ra? <£Im»imh>i« ks 

'0kc«1 lilt (.npi£l<pq ^t *ltW *lt I OTC^S C<PlR<P wiMum 

Wl*Tf 'flt Wt*ft ^1®^ *RT I «?f»i(ui! ^ fct*lj «ll»Kll •'iRC.'srt CTfl *llf?f lif?^ i »R 

’t’^ss® spue's *1tf?r i ^5it ’Hifs »Hwf*W%^ sjt^lt *W stralsR i 

^ *t? JiklG^i fa's'st 'G G^»ifl<p®i g<pH®i ^fkum ^kit«u 

^pTf: 

tiil'g'srt’PWlil f I PiH<P B l 'Pi'lwra ^fNk 4 ! ^m: A(xi,yi), B(x2,y2) C{xz,y$) Ql'Sjet 

abc ^ 1^fi> ^Nf^j i ts^*t a, b « c ^ifihr ft*#® 

^TtWtC*Tf I 



fM cstw wT*rat ’lit, 

^§3? ABCDF <£& = ^5fC^3f ABC <4*1 WW + $lf*lfe*ll»lt*M ACDF 


o' 


iRT c^apw l 


ABEF liRT C^3RM + $lf*lfertl|i|{,*M BCDE iiRJ l 







'srofei ii. eulfii's 




t3Tg®fC^3J ABC <ff?T CWR = l|lf*ll®j*ll»l(.‘*l*ifl ABEF iJRT C^"2PF®T + 

BCDE 4?T - tlf^ltwamwar ACDF CWRI 

.-. Ri'8«fWm ABC ^ wki»h 

= i x (BE + AF) xEF+^x (CD + BE) x DE-^x (CD + AF) x DF 
= ^ X (j/ 2 + yi) X (xi - x 2 ) + ^ X (y 3 + y 2 ) x (x 2 - *3) - ^ X (y 3 + y x ) x (xi - x 3 ) 
= ^(*l2/2 + *22/3 + *32/1 - *22/1 - *32/2 - *12/3) 



(.<HI(. r 1 ft<p \j 1 &«? R(XIC<1 Rwi *tt'QTTf C 5 ^ X\y 2 + x 2 y 3 + £3^1 < 3 ^? 

R<p /A ^ e ll' 9 i<p R?? Rc 5 IW R(.i) ‘ 5 1t v STrt —x 2 yi — x 3 y 2 — x\y 3 


^©31?, AABC<$3 C^SPPST = 


1 

2 


Xi X 2 X 3 Xi 

2/i 2/2 2/3 2/i 




"SIW ^Hf Wop's C*J <4 <f*lf5$© w^*p«i f^fCM *2lFTt^> 

Xl X2 Xs Xl WT“lR; 'srfW ^f5T? fifas 1 

2/i 2/2 2/3 2/i 

H. A(2,3), 5(5,6) ^ C(- 1,4) >15(7 Rl'sCetf PH?T W 1 


>1(2,3), 5(5,6) ^ C7(—1,4) %f 

R'lRw 1 R 9 I?1 'o Ptt<P CT'QTIt ^C®ll I 


A ABC tfl?r ww 


125-12 
2 3 6 4 3 


= ^(12 + 20 - 3 - 15 + 6 - 8) <T*f 

Z 

= -( 12 ) = 6 
2 




Y 





S»\2>i7 


^8 


<awfl» larger %J A(l, 3), 5(5,1) am? <7(3, r) am C%4*M 4 
ai<p«p r am ■»i'«l<u 1 


*mXX .4(1,3), 5(5,1) am? (7(3,r) ^X fac4Ml W 

AA5C am C^3RP®r 


15 3 1 
3 1 r 3 


<*< 

= \{l + 5r + 9 - 15 - 3 - r) amm* 
z 

= ^(4r - 8) = (2r - 4) amm* 
z 

Sttpiro, I (2 t— 4) I = 4 
^t, ±(2r - 4) = 4 


^T, 2r - 4 = ±4 
2r = 0 % 8 


.’. r = 0, 4 


b^StWWM 

Xcw t&BT ABCD «iwfl> 'Fygst i b'sXW&H X# A{x l ,y 1 ), B(x 2 ,y 2 ), 

C{x 3 , 2 / 3 ), D(x 4 , 2 / 4 ) am? A, B, C, D (& ft<P 'oiyiltti C^UT 1 



a^ft ABCD am (WM = Qj'g'StWaj ABC am C^apw + fd|'S}flftf»M ACD 


am 









\<t<t 


Xl 

^2 

x 3 

*i 

1 

+ ~ 

®i 

X 3 

x A 

Xl 

2/i 

2/2 

2/3 

2/1 

2 

2/1 

2/3 

yi 

2/i 


_ 1 
~~ 2 

= ^( x 1 y2+x 2 y3+x 3 y 1 -X2yi-X3y2-x 1 y 3 )+]-(x 1 y 3 +x 3 y4+x i y 1 -x 3 y 1 -X4 : y 3 -x 1 y4) 


= ^{xm + x 2 y 3 + XzVa + XaVi 


x 2 yi - x 3 y 2 - x A y 3 - x A y A ) 


i*RT 

i£|<p<p 


Xl 

yi 


X 2 X 3 X A Xl 
yi 2/3 2/4 2/1 

T52^*|\5tW ABCDE >3?''^14R^wl A{xi,y\), B(x 2 ,y 2 ), 

C(x 3 ,y 3 ), D(x A ,y A ) 'Q E{x 3 ,y 3 ) <4^ f5C3I^ 'si's *lf*T differ 41151*) 

ftC4 ^T, ^ftS'g'Sf ABCDE <fRT C^SFFT foilS Qi'ger c^aj ABC, ACD 'Q ADE tfRf 


fi'jetwiq 'Q ^'$®tc , »p(£i ABCDE ar?r C^appsf 


X\ X 2 X 3 2/4 3^5 2 /j 

2/i 2/2 2/3 2/4 2/5 2/i 


i£|<p<p 


44»^'oiw TgfW n$tA\ 

C^^ipoi fa# 4^t ^ I 


Y 



4lW: C*^^«P=1 fafcM »ll$Jc*U ^S^St WMJ fafej?T ^ 


i8. A(l, 4), B{- 4,3), C( 1, -2) ^ D( 4,0) ASCD 

ara c^ar*p®f fair 4^ i 









%* fag ABCD ^ CW 


1 1 


4 

0 


iS<p<p 


= ^(3 + 8 + 0 + 16 + 16 - 3 + 8 - 0) 
z 

= ^(48) ^ = 24 4W 


vqrj*|)e'i^ 

i. A(-2, 0), 5( 5,0) <<TO 5(1, 4) ^11^ A ABC «*RT fa$ I 
^) AB,BC,CA^^ AABC 
! *l) Qi'getfo C^3 Pp®T faf?I W l 

faste afiww abc fangcst? fafa ^?r: 

^) .4(2,3), 5(5,6) ^ C{- 1,4) H) A{ 5,2), 5(1,6) ^ 5(-2, -3) 

©. PHI'S PI, 4(1,1), 5(4,4), 5(4,8) 5(1,5) fasfljPlT iflWiB *H*ll*<ofa4>« %f 

fa$i 45 « 55 Wfa ft# fafg ^i c*m*w fa'&osn ■sitwr far 

*SfR 1#®' fafg i 

8. 4(-a, 0), 5(0, -a), C(a, 0) »*R? 5(0, a) b^'^SrTDfJ l«M*M W? 

<t. (fffi PI, ,4(0, -1), 5(—2,3), 5(6,7) ^ 5(8,3) fasflPlT qlfltoWWM 
gt3fi> l ^ 'oiluMx.-sp^tiJii OTiPFf fafa W i 

fc. fa# 1^5ST 4(-2,1), 5(10,6) <<R* 5(a, -6) i 45 = BC ~m a «*RT 

»H*M^ fafa ^ifl« *HPRT >1l«>lPIJ PI fsj^SF #5 ^?I 4<T fafa 

^?r i 

8. A, 5,5fa# fag?T ^wn?csr 4(a, a + l),5(-6, -3) <<ro 5(5,-1) i 45 
4<T ft# 45 <*Rf tapw faff a 4?T "5IH i£R? ABC falj#g fat#! ^fat 
W i 

V. fasifo t>'8'8®t*1^ CWfafa ^ IH^lfa * 4ml4 <RT]: 

*) (0,0), (-2,4), (6,4), (4,1) *1) (1,4), (-4,3), (1,-2), (4,0) 

*0 (0,1), (-3,-3), (4,3), (5,1) 

fc. PHI'S PT, 4(2, —3), 5(3,-1), 5(2,0), 5(-l,l) ^ 5(-2,-l) 

11 iflW i 





erjlRR) 


io. 'FyjCSfW tfilfis A(3,4), B(-4,2), C(6, -1) D(p, 3) 4KZ 

^f%?T "frl&l-sl 'oihRT's i ABCD o's^csra C^W^f ABC ^ 

c^ajwre 5.0=1 p i*bi "stt*? i 


am«u*i*!t*r ut®T (Gradient or slope of a straight line) 


> «rRt«^ ^ 'SisC^ sWcsf «ilai<il ->m«iw<ll?r i>l«r <i«ic's f% ^it?r ■>in®ic,«i'*ira t>i®t 

0<pH= 1 v SMlc.®l1l>*ll < PH0 < ll I uk«1H *fl?T e ff <U<15.1*1 <pch ^<pn> 3WtlR1'0<P 

"5$ '©t '°ilc e ilt>*il "5C^ I C,<PlMl »1*l«1ttl*lf Tj^fS to <5*K.«1 C*ft ^siGS^It? 

utt®ra st^f^ 'Q >i51<p«i c t ^frs ifit wfa ^fr 'oilo 4 ili)il<i i 

'Wic^lt (.-<Plc.il R'^O'O RPl'o C^r <p«ic.en C 5 ^ C^f R*=J*1 f^fCM 

Fo-lfi5 J l5l<P*l e t RotFl'O C3*lfa' 5 tfWf *lt$S5 lifl'SJ'ST f^EFQ 'O|l0®ll6»ll I <35tfc*T «||anil 

i>«ic<m <4^© ^#^4 ?raw«ir fitfN <rc*r ^ ^©iots ^srf*iH ^prr 

C5*Tf^Jl 


"5l®T (Gradient or slope) 


•ftPl* f&df AB RMtHi l CSRllfl* 

>1(2,3) 'Q B{ 6,7) ijfi> %?T '©lf©«H 
fMlll*1lM C?T#> x W?W3 *HtW 6 

C^K 0 C^H ^Tt X 

*rw ab ’l%n c t ^©t*r 

I ^rar AB ul®r JO- 

(gradient) m Resit® 'StW *l%siT*f <PC?l 

y ^hlowpo ’iR-q'oi 7 — 3 4 

7TI — - — - — — — 1 

x*mQW 6-2 4 
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□ 


.*. AB C^tt^ TjI^T, m — 1 


<4<pf5 *wiwi*lt '*W*T A(xi, yi) 'Q B(x 2 , 2 / 2 ) R**J Ptc?j ^ ut^T 

(m) ^rT^rat 


2/2 - yi rise 

m ~ - - 

x 2 — x\ run 


^S\ 


3\<p\*\ <PC?I ^llR 5 I 


com t wR^tt wr x vitw ^riw ^ ^ m 

^ ^ 5 U ^*TT, m ~ tan0 I Bosi AB C^lt^ T>t®T m = 1 

WfK tan<9 = 1 ^T, 0 = 45’ ^Wl 6 !) i 

^T-'Ovd, Sh» 9 <i # 1 ^, w-^o^r calf®!’ 










W\r 


Y 



tifW id. g|R)WW R^tI 

'oiI'8^»l‘« ^euiKfa T?t®r w i 
■^) >1(2,3) «OT* 5(3,6) 

*f) A'(2,l) 4^? 5'(-l,4) 


'flit 

”4) >15 CiKtsT uk = = 

■sjut 

'flit 

*0 a'b' arm uk = — 

5.1131 



6-3 3 

3-2 “ 1 
4-1 
: - 1-2 


3 



Wtfa: fb4 C$IE4 CFKnilaS, A5 GKfitUK *RtW <*R?$5«1ir C4t«f uj^M»|«f i 

fwr cslw < 4 $ ot A'5' c<Kfr uK *Htw *aro ^«Kst wl*t 4<i# 

^«iwN i ^s?t? | o(I(. o iId*iI ($(.<? 'suite's ‘®ttf^' CT, l>H *HKt4 5<*®i 

C^tt x 'Olt^ *5*ll'9l<P ft(.<P<l KtC^f ^5‘ 5 t^ (.4M ^wl‘1 1>H *NN<P 5(.«1 C?Kt ^Nl 

x i siOT *KlW %4it ^tW C4M *5KC4|«t i 


C^H 1 ^T WIK j i=Mc < r>l c t UK 1% W ftwla 'SiksoHn ■>il5j<.<u ?jNJf ^Kt ^Kt: 

fctHjM ifc. A, 5 ^ (2,2),(5,2) «*R* (2,7) i 

Wf AB 'Q AC C^*tt 'owi 4?T i AB 'Q AC C*Kt?T UK 4?T i 


KSIfaK: 4tU5%f Wf AB 'Q AC C^*lt Wl '43T 'SJerf i 







'BOlPlIi 




(FKt ^lt?r OT f AS C^lt or '©IWfl 
^4(7 C?Plt y ^whs^H i 

AB C?Pl1?n>K m = V2 ~ Vl = ^Cll = - = 0 
x 2 — Xi 5 — 2 3 

AC C^im 1iH m = y2 ~ yi 3jar w ft 1 # ^t 
^2-^1 

^ *Tt, Xi = ^2 = 2 rr 2 — Xi = 0 I 

Xi = x 2 ^ ^C<1 C^ffa T?t«T W?T ^t ^lt?[ •Tt 
C^ftfi? y «iwn ^Hl^h ^I 
^1*11^© C<Pic*il A(x\,yi) 'S 5(^2, 2 / 2 ) 

fo?r ^*<.«i i>H, 

y 2 - 2/1 _t yi - V2 , 

m = - % m = - *m x\ ^ x 2 

x 2 — Xi xi - x 2 

~S$\ 


f 








1 T C(2, 7) 
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(2, 

21 


B(i 

\ X 

a 
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^f?: ^ x-i = x 2 ^5, 'oIrw OsHlfS y 'su.-spo '5T5JT 5 '5?rR 'Sfsjfk x ^5*1? ^ i 

>£)t '5^ r5 T ®PT C?*ff <l<ll<l<l 1 *ft'5t C?NT tfl^l J 1«<1 *T?T l volt T»l®t f^t < P<ll'S «T?T l 


»c®<u: fWSRT AB <.«ig<pI(.*iI Pl'vjG'o C?»lf[> y = 2 AC C^^TRT g*ig < pIg*iI 
R-vjcvs vg®f 'srsfk x = 2 ^5lt AB '»ra*i«i*lta '»i5l^« e t y = 2 AC -wigs^IT? >»i51<P'Si c t 
x = 2 i 


A(-3,2) £(3,-2) f^jfTO 

«jfWSR>lft C3*I1? T5t«T fa# ^ l 

*l»lhh: AB C?Nt?T T>R m 

m = V2 ~ Vi = ^_ = 2 - (-2) = _4_ 

m x 2 - xi -3-3 -6 

2 

“ —3 

1>M 1 ®|f e 1|'9J<P ‘^'QTTfn C?Nlfi> x VOIWU *^*ll'91<p f^rC.<P'¥1 

*frc<m ^*tsf 








Stt>V3<? 


y 

i*. >1(1,-1), fi( 2 , 2 ) ^ <7(4,0 

^5 fa*# i «£T3T ^FT W? 

‘ 3 T s rr s fT s T: ‘ 5 'STTtTI AB'QBC 'EM rc<i 

2 + 1 _ t — 2 

2-1 “4-2 
_ 3 t- 2 

^t, - =- 

1 2 

^T, t - 2 = 6 

^t, t = 8 

^©31? t ^ ' s Tl*T 8 i 

r 

^fl^f ifc. A(t, 3t), B(t 2 , 2 1), C(t - 2, t) ^ D{ 1,1) fasT i AB ^ CD 

C?Kf ^C ®1 t i£)?T »l«iMj V)H <m i 

^IWT: AB C^t1?T -m mi = -.[~ - = , ~* = —*— 

t 2 -1 t(t- 1) 1 - t 

1 -t l-t 

CD 1 >M m 2 = -- = - 

1 — t 2 3 — t 

AB 'S CD CHf #s«, ,4B « CD C^H 1 >H m x = m 2 

_ 1 l-t 

^t,-=- 

l-t 3 -t 

%(l-t) 2 = (3-t) 

X 1 - 2t +1 2 = 3 - t 
%t 2 -t-2 = 0 
%t = -l WSftT t = 2 
■^©sl? t ^ »ll*l»l^5, —1,2 

b. Rwj^i sif'ofD to A'Q B ^w^iwi^ltsr ui®r fa^?r ^<i i 

,4(5, - 2 ) ^ 5(2, 1 ) *1) A(3,5) <*rct B(-l,-l) 

*t) A(t, t) ^ B(t 2 , t) A(t, t + 1 ) 4<T? B(3t, 5 1 + 1) 

*. A{t, i), d( 2 , 4 ) ^ c(i,t) fa^fa^fa^^re^^r t 












8 . 

b. 

S. 


W#e CT, A(0, -3), 5(4, -2) 41? C( 16,1) fa’j UGH i 

A{\, -1), Bit, 2) 41? C(t 2 , t + 3) UGH ^GT t 41 Itl frfa 44 I 


,4(3,3p) 41? 5(4, P 2 + l) R^l^l C4414T5M -1 Id p tiRT 111 fill 44 l 

£HH 44 C4, A(a, 0), 5(0, b ) 41? CYl, 1) 11GH 4GT, ifl - + ^ = 1141 

a b 


A(a,b) 7 B(b,a ) <3^ C 



fifsrK CT, a + b = 0 I 




*#, 44ft ftftft 414GHT L iftft ftftft 1^5 >1(3,4) 41? 5(5,7) flE4 «lfc>s|>v| 4GT i 
Rgm ftci cillft uHlwl itit i 

'skc®i ab iughh t>m, 

7-4 3 m 

mi = 5^-3 = 2 ’ 1 

IGTI#, P(x, y) 144GHI L 4lftl4 >54113 R*^ l 

411GT AP GH14 1>1®T, m 2 = ... (2) v 

x — 3 1 

14^ ,45 'Q AB 4lft 14*TGHt 131t1 'EM 
utii 'sHK 

mi = m 2 

It, \ = jA [(i) * ( 2 ) <*& 4ft] 

^T, 3a; — 9 = 2y — 8 
^T, 2y = 3x — 1 

y = l x ~ \" ■ ^ 



7 — w 

^Hl4, PB GHfl UM, m 3 = -—- ... (4) 

5 - x 

AB 44? PB GHtl1>H lltl 1GT, 


mi = m 3 

4t, ^ [(1) 'Q (4) ClGF 1ft] 

2 5 — x 



Sa>\s«f 


^t, 15 - 3x = 14 - 2y 
^1, 2y + 15 = 3x + 14 
^T, 2y — 3x — 1 

^ 3 1 /r , 

% y = 2 X - 2 • ■ ■ ( 5 ) 

'Q (5) I (3) ^1 (5) ^ '>1«*1W*IT L «W^ICVo^)il 

| cf|*sp <p<qc®l OT^tt <jIg< 1 ' 3 l51<P , sq c t ( 3 ) ( 5 ) x y <*HT 

4<pfi> Rci*f <PW I <wl ^Tfn a; 2/ ^ ^ ' 3 T 5 TTT 

^)<pf5 *m®iwKf Pic^r^f i (3) ^t (5) £f^t*f <Ml ^TtTT: 

3 1 

y 2 2 

ti = 1 ww = 1 

x — 3 2 £ — 5 2 

' 5r?l?rr | 
x — 3 5 — 3 x — 5 5 — 3 

^5|<K UxA = m ^ = m 

x — 3 x — 5 

<i®ri ^rm, ^ a(x x , yj 4 <r b(x 2 ,y 2 ) 

TS’fa '0|<lpv^5 'oK(,«i lJt»T 

2/2 — 3/i [rise] 

m = - - ^T -^- 

X 2 ~ xi \_run J ^[UT 


y yi /^\ -pr+ y 2/2 /~\ 

-= m... ( 6 ) ^1, -= m ... ( 7 ) 

x - Xi x - x 2 

^iftWt (6) W ’lit 

y-yi = m(x -Xi)... (8) 

*pftwt ( 7 ) W ’lit, 

y-y 2 = m(x -x 2 )... (9) 

.-. (8) (9) 'oil^^l ‘I'K.'o ’lift -’is®i«l3l1?r Ul®T m (^stlf& RPrw i^®5 

(^l;2/i) ^ (^ 2 ) 2 / 2 ) f*2Mi ' a i^ , ^ > *i GUlfftr •^k'o^lfi (8) WRt (9) 

^ 1 ( 6 ) vs (7) ^ifwi ~sps ^rat ’lit. 


X — Xi 


...(10) 


^ois. 





'owrajj. *«ih*p 'SiiiRfi 


Rt>® 


(10) Re's W |v'9|w ^*ll ^1?I, >2 r1^ A(x\,yi) 

B(x 2 , 1 / 2 ) I*t«i i*RT < Rle's^1ii rw, 

v-vi = Vi -in ^ y-y 2 = V 2 -V 1 

X — «1 X\ — X2 X — £2 X2~ X\ ' 


CT£R1>, m = 


Vi ~2/2 
#1 — ^2 


V2-yi 
%2 — %1 



'S l 


*o. >1(3,4) « 5(6,7) ca^rm *|si)<M«t <RT 1 


'S&t 7 — 4 3 

J l*)l<t s T: AB UH m — -^r — -—- = - = 1 

a&t 6-3 3 

•*l5l<p*H (8) WRlfl <PW AB C^r^Tt^ ■ / 1»H<P<H, y — 4 = l(x — 3) 
^T, y — 4 = x — 3 
% y = x + 1 

>l5)<M®t (9) AB y- 7 = l(s - 6) 

^t, 2 / = a; + 1 


(ii) wh w ab ®*n?r >i51^ k i 

*^==t=i 

x — 3 —3 

^ y — 4 = x — 3 


y-4 = 4-7 
x — 3 3 — 6 


^t, ?/ = rr + 1 

(8) <It (9) (11) WWlWlIU fflft f^tlft C^im 

f^f?I <p<\\ 'sjRT i *|R«fN>® c^c^lcilfS <p^c^® *ll*i(.<i i 

SnK'sM i£i^f& RPnJ 3 (—2, —3) R^1l5l i 

f^f?T i 


^PIWH: W3TTf ^lc^, T5l®T m = 3 4A? ^*5 (x 1; 2/0 = (-2, -3) 

.•. J i»i)<p*H, y — yi = m(x — xi) 

%v- (-3) = 3{x - (-2)} 

Af, y + 3 = 3{x + 2) 

AT, y = 3x + 3 



SfiD\J>57 


^8 


Rcfa >|vi)<M‘1, y = 3x + 3 

y = 3x + 3 RRRS R 5 ^ P(t , 4) Rt?I «l('»$>») <PC?11 P R*«js 
,i 3lt*lt'^ y R<R ^?T i x y '®l* s PG < 5 > ^I^G^ A 'Q B R* 1 jC's C^f ‘^C'3 I A 'Q B R^fl 
^Ml** R*R ^s?T i 


^JWT: P(t, 4) R 5 # y 

^5?lt?, 4 = 3 ■ t + 3 
^t, 3t = 4 - 3 

*‘ = 5 

.-. PR^^ilfflW P{t,A) = P Q,4^ 

y — 3x + 3 x WWtt A R’^G'© C^*T I 
A R^ C^tfS <jl y 0 [CT^$ x 

's>IG’ !l P<l ^T Rett's y ^?T ' S TT S T ^pj] 

TJRIfe, 0 = 3x + 3 ^t, x = -1 
.-. ,4 R^ *s|ftt®F (-1,0) 


3x + 3 % 9 f^' ' 0 |^R<l^> ^QUtTT R**JS ^Ihl'a'P C?T*tl?r 


X'+ 
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Y 


+X 


y = 3x + 3 CiKlR y TO B R^ C5<1 WI B R^ ^Sf <IT x 

0 [t^GR'g y 'OK.'»P<1 R*'3[G'o x iSRT ' s Jl T T ^Rl] 


i/ = 3 ■ 0 + 3 ^t, y = 3 
:. (0,3) 

^ <Mos^k wi ab c*niR ^R i ab <a*nR x to (-i, o) R*p® <sm y 

TO (0,3) R^^C® C^f X ^-SIH -1 y = 3x + 3 GPtffc x 

'ai'spM 1 C^F <PWG^ I ®IMI*1 y '5Jt»r*r*t I T 3 'o’SpT C^flR y «I'*PG < 1» C5pf <PG3G^ l ^®^T° C^*llRs 
x G^<P —1 <3^? y G5.>1<P 3 l 

vSsiR^ 5 «T?I iS4^«i J 1*l e 1G5HI?l 7 lt*l!*l < ’l j 1?I^ j 5Hg^ 5 Rg*)I® 2M"1 ^5ll I 

y = mx + c 

‘3'^ltt'f m GT«llRs T5l*T c RG«ll y «IG‘ i t a ?l G^1<P c > 0 bwj C^*flR f&3F (^>) ^ 

OT’ltOTt ^rf i 


^STfaR y TOFff JWhsHM W?fR, x C&ttt *lRW ^ifwt ^Flt x = a l 

ifl^'oiw x wrt >ivii-tof)H ^fR, y c*Ht<r '=rr*fm c r ^iflwt y = b 

[Rsr (^)]i 










erjlRR) 


c <X|^ Tft^T ^TTtTT y = mx + c C^ftB y *Ml^<P Bc<P c C^T 

I m ^ ^ *HfW (m = tan# > 0) ^8¥t?I y — mx + c C^ft C^tB 

l a 'Q 6 ’5|1 S T ^STTRf x = a C^tlfS y '©IW^ v5t«T Bc<l> y = b C^itB 

X OT*ll(/ll ^C<IC^ I 

a, 6 'Q c <4?T ^ C IT^R J ^lt*m (.<1*11*1 C5N1tOTln 'onHM f&^ (*f) <4 OT*li(/ll ^0«ll I 




B^ (^) 'S (^f) 'oilc«lli>*il ^Tf^raT <P(.^ <1 SIC's *1# c = 0 RC*1 y = mx 

C^frfS (0,0) f^TC.^1 <ilc<i i a = 0 ^c*l C?P^tfi> y <4^v 6 = 0 ^t*i C^frfS x 

[B^ (^t)] i ^s*l 1° x y — 0 y '©IW^ x — 0 i 

S^rl^sH $\D. y — 2x + 3 = 0 TjM 'Q G^r<P ^T I m>c«i C?KlB 

OT^i 


;, T 5 lT s lH y — 2x + 3 = 0 

^T, y = 2x — 3 [y = mx + c 

.'. 1?H, m = 2 y C^<P, c = —3 

C^tlB x 'Q y C^f 


^TC*T, 


A ^5?r Q, o^ [x «Kf y = o 


X = — 
2 


^ B fa’p' *?IWsp (o, -3) [y x = 0 
^Prar y = -3] 

■^tc®%r wf c^nf& <4w (?Ni^»it ^it i 


Y 



*8. i4(-l, 3) B( 5,15) Rhj^UM *RCTM GW x « y P « 

<5 c^f i pq c^im »i»i)<p<H ^ pq <3?' frNj ^?r i 


wf-s8, ^w>\s<i #t^o, i&^r-io'sr gsjR 



Scp\!><7 


^RWT: = 3 ~ 15 

x + 1 —1 — 5 



^fl^t^fi-. >1(3,4), B{- 4,2), (7(6,-!) <OTS D(/c,3)^ 

fw «|MRfo i 


^) ci^a c$, a'Q b Rpjs x <TC?f i 

*0 P(x, y ) R*^ A'Q B C^tW ^R^jJsR^t ^<.*'1, Walt'S C*f, 14x + 4j/ = 5 

«t) ABCD b^s?«rWWM t*M*P*l A ABC 4<T CWWM ^jpf ^jFT Jfe t«RTS|H fa# 
^?T l 

^>) AB C^*1H T5l*T m 

2-4 _ -2 _ 2 
-4-3 “ ^7 ~~ 7 


m = 






WJln J>. eolRI's 




c?Ntfi> x «rc*Rf *hiw ^ Jfnt4i c t wi 
«t) PA = y/(x - 3) 2 + ( 3 / - 4) 2 4<R PB = y/{x + 4)2 + ( 2 / - 2) 2 
P 1^5 A'Q B 1^[ C*^ '3'QUlU PA = PB 

:. y/{x - 3) 2 + (y - 4)2 = ^/(® + 4)2 + (y - 2)2 

x 2 — 6 x + 9 + y 2 — 8 y + 16 = x 2 + 8 a; + 16 + y 2 — Ay + 4 
^T, — 62 ; — 8y — 8x + 4y = 20 — 25 
^T, —14a; — iy = — 5 


.•. 14x + Ay = 5 

1) ABCD CTO CTO = i 

z 


-4 6 fc 3 

2-134 


— — {6 + 4 +18 + 4fc — (—16 + 12 — fc + 9)} — —(28 + 4 h — 5 + /c) — —(23 + 5 k'j 
z z z 


APC larg^ w«h*p»i 


3-463 
4 2-14 


= ^{6 + 4 + 24-(-16 + 12-3)} = y 

■"t^o, ^(23 + 5fc)=3xy 
^T, 23 + 5A; = 123 


% 5 k = 100 %k = 20 


k = 20 


y i4(-l, 3) 5(2,5) AB 

(i) frNj y/13 

(U) | 

(m) 2 a; — 3^/ = 11 

wHlU 







z, zz *t) z, zzz ^t) zz, zzz ^T) z, zz 'Q zzz 

^/s(s — a)(s — b)(s — c) 4 s 

^) Ri'sosm «0 ^pm 

*t) Ri'sjtert 


A 



Ri'$'SfH><) ww 

■^) 12 «iiw *i) 15 *t) 6 ^) 60 ^f 


A(l,l) 5(3-3) 

AB C3*ft?Ut®T 

^) 2 *1) -2 *t) 0 ^0 6 


<?. x — 2y — 10 = 0 2a; + y — 3 = 0 i>l«T^W51 t[ e l < P®' 

^) -2 *i) 2 *t) -3 ^) -1 

y = | + 2 ^ 5a: - 10y + 20 = 0 

ijfT>C^tT ^) ifR 5 ^ C^lt 

*t) c^tl^u *t»il*w^h ^) c^ll^i 


S. y = x — 3 y = —x + 3 t*RT C5 ,^R**j 

*) (0,0) D (0,3) *1) (3,0) *r) (-3,3) 

b r. x = 1, y = 1 (71 R'tjt's C^r \5fa ’STHI'^ 

*) (0,1) D (1,0) «t) (0,0) *0 (1,1) 

S». x = 1, y = 1 C^ftw 'WOT CT CwfiS ftaR , ®t3' C^TFT 


io. 


^) 1 4W 
2 

?f) 2 4 W 


*1) l^fi<IW 
•sr) 4^sf(flW 

^<pH> ^It (2, —1) R**i Rmi '*Tt?T 1>H 2 i 





®r*ora ii. 




ii. ftwl® «if's^ 1 l*'s *ra®rep*lfa J l5l < P51 i 1 I 

*) >4(1, 5), £(2, 4) *0 >4(3,0), B(0, —3) 

*t) A(a,0),B(2a, 3a) 

i$.. ftwl® slf^cror ->i»ita*H l^fir ^ i 

1>H3 W y 5 «t) TJtsf 3 ^‘V -5 

*t) 1>H —3 y 5 ^l) i>H —3 y —5 

&kw'«lt >5^ »w'sc®i (4^ cfr%3 [^ cNh^ws "sitwr *itw i>t«T 

y (.W4 1 * fk^?r ’SRJ c^lt D'g'elc’t ^T^tH <P3G<l] 

ys. C^lh^R. x 'ot*p(. < p 'S y 'S|**t > c<p win R*' 3 [(.'o c^t <pc<i i '5t?T’fa 

4w (W%31 

^) y = 3x — 3 *0 2y = 5x + 6 

*0 3x -2y — 4 = 0 

S>8. (k, 0) f^l# 'Q k >WMM*rra k 4<T 'StfWT fafa ^ I #F 

(5,6) R**j , 1Tsft ^ «w k <^RT ' 5 It*T I^TT ^?T l 

ifr. (k 2 ,2k) f^ft# <£RS i IjMRPiS GT^I* ->1»i)<M«tfa# WI CiT*llfi> (-2,1) faj[ 

k 

^t?rt tost wx k ^ , sih ^ i 

C^lt A(—2,3) M M T^T ^ I C^TrfS Tjf^ (3 5 k) f^J f TOW M 

W3 k 'SJH W? 

3 C^ft A(— 1, 6) t^5 ^ a 'oww 5 C^r i 

y4 C^lt x (7(2,0) C^t <K<J i 

^) -AB 'G AC C^ft?T ^ i 

*0 A ABC ^ W<p®i W i 

bbr. C*T, y — 2x + 4 = 0 3y = 6x + 10 C^ttW C^f •?! I C^tlWT^ 

ffe[ 4^ ^UT ^ C^T ' 3 T^? c f ^TSTt^Tt^T 7 Tt^ I 

i&. 2 / — ^ + 5, y = —x + 5, y = % ' 3 T^t^ c f r^>*sH5 ^<pH5 R>*ili5 Rw*f 

i 1 m ^ ^ i 

^o. ^/ = 3^ + 4 <4^v 3a; + y = 10 i C^ll^c^l^ 1 m 

^ x ^TOf (4 N ?C'®r^l C'W^poi f^?T W i 

^>. ^ OT, 2y — X = 2, j/ + x = 7^j/ = 2x-5 C^IT >1^R^ 

(concurrent) wfK f^[ i 







y — x 3, y — x — 3, y — —x + 3 y — —x — 3 ^fi5 o^csr*! ol^fS 
I 0'§'5®t^ (.•*<*] <P®1 f® 5 # *Nf^O w I 

*®. A{- 4,13), B{ 8,8), (7(13, -4) «flW? L>(1, 1) »wfl» b^Wtf i 

bd c^lt x 'S)c - *p5i w l^fsf ^?r i 

1) ABCD b'S'sft'StO St^ fa# <F*T l 

?l) ABCD SRT OT a: «TC^ ^ItW W T5|?T C^Pf fa# 

^ I 

*8. *£|^ ^g'gOfiri *filfl> #<f#J ^Plt P(5,2), Q(-3,2), i?(4, -1) 5(-2, -1) 

<F) PS 5 #^ e t fa# ^ i 

**1) PQRS C^SPPT fa*tf> ^C# ^C# ft# ft 1 # ^ l 

*t) PQRS l>'$'g(.'St<l OT W“t ^TI &'§'»i(. 5 t W*W fa# 4^ l 







cot? (planar Vector) 

’Rkf R'sa|{,«i 'oiN«l ^ 2j<plwfl ?lpl (quantities) 5 P f 1W ostwR. i stat? <lf“l? ?4*tl? 

■“55 ?f??t c t [+(rat?)?t-(f?rai?) Rsrata? ?*ra ’i%rr e i] 4>?w$ k? i ^hj statra? 

?lf*t? ?*f?l? ’IRhM (magnitude) 'Q tw (direction) S'Oik. Scsi? <p?c'© ?? i 2|s|? stale?? 
?if i tra5 eta®n? ?iPr 'e Rif? staira? mPtw cot? ^iPt ?®ri k? i ^ 'stoic? tai??t cot? 
?tf 5 f ^Hg-p 'oiIwImI ?>?c?I i 

^ ^f*uRi ctra f*wfkr — 

► (.^"lls ?lf*f 'S C5t? ?|f*t ???f <p<K.vs ?t?ra I 

► G^'ll? ?tf*l 'Q Cot??lf*t Sl'otc? 5 ? ^kl(.<u ?Jt?jT <p<u.'0 ?1?rai 

► R?R Cot?, R’lfR Cot? 'Q ^(?5?t? Cot? ?Jf*5t ?RCo ?!?£? i 
*■ Cotra? C?M 'S C?Rf?f? ?jMjf ?s?Co *lt?C? i 

► G'OSG?? f%?t? ?JNJt <p<u.'o <H?C? i 

► cotra? cr5®h? « w cot? ?jt*ijt ?rc® js it?ic? i 

► itatra? rap®rt? «jf=tw « ?TNjt ?s?cs ?t?ra i 

► c«tra? ^ikl(.*u 1?f%? 'ssolRRxp Rsput? ??f?l? ?5?C5 ’tt?ra i 

W"ll? ?lPf« Cot??tf*l 

^H?c? sit? *nt?»wi§ ?*g? *lf??ta 1 ? strata? ?? i 5 c?R, 3 RRi>, 12 Stat, 5 
Rtt?, 6 ° C ?t?t ?? 1 ^tR ?*§? fr#, ??ra? *lf??M, Stat? ’If??!?, «||?'®W? *if??t c t 
'Q ^st’fsjtart? ?f? 5 it? i?itrat ?? 11??? ?f??tc’t? 'Srj ras???iaf ’tf??t e t fSrat? <p?c«R 

&e®i 1 'sii?i? <iPt ?®ft ?? ( ^ < pfu t?ta c^ira 5 ?t 3 jt <pc? sf?ra 4 R. ?ra 5 R. c?®t, 
'ok(.«i RNlf?^ c?ra> ^ 1 ? ^9 Rf? ?>?cs c?rar sisira wt?f ??^l? rartaR? *R? R?> #? 

?R? f^?s Rt TgfRt ?W *lklR*^ CSlra* (.®ll<p|u ?>'o>2,? Rrara ^5t j 1$<P'oIg? Rf? ??? 
??i 

ra?lf*i «n4><>»ik 9 if??t c t ?t?t ^??t ’lf??tc c l? <3ra + ?t - fb^^s ??? R^pj^c? 

■^IMI ?l?, ^Ic<p CRs®It? ?t «|R<P ?t I»iR<p ?|R (scalar quantity) ?®rf ?? 1 bRj (length), 
«? (mass), (volume), (speed), ^sfRM (temperature) R'ojlfn s|c'0)(.<p? 

w*il? ?lf*l 1 



3 vffitv 


cr Rifta* st^H rrir mu ®ir rIIrtr« fR® Socr? snsrnsf=T rr, mr* c®$r 

Rf rR<p Rlf*f (vector quantity) RRt RR i RRR (displacement), CRR (velocity), ^RR 
(acceleration), 'GMT (weight), R«T (force) R'sjIR SIo'ojwr C®§R Rtf*t I 

C®$R R|f*|R «t)lf»il'&<p sif^R: f^® Fiur1<p CRRM 

CRRt?C*lR 4R* Rhow (initial point) >3R° ®fRR Stt 5 ®^ 'or«IR*j (terminal 

point) Rcrcr RR?® if CRR1?*tC® <4R>fl> R<p RotR* CRRMRt rR<p CRRM (directed 
line segment) RRT "^R1 c<pl(.*il fR? 5 ftw*1<p CRRf°C*tR ^Ttf^ A ^R? 'o|*'oR*<j B RCR 
if fRR 5 ftyrto CRRMOT RlRt R>RT ^R i s|(.'©j<p fw ftci-tR* CRRtsR iSR# CofR 
RlPf, RlR RfRRlR if CRRKCRR &# (\A&\) Rf R?C¥CR AB RlRl ^f5® 4R? R|R fR® A f®>J 
RC® AB CRRT B f®5 fR® i 

fRRH®®cR crc®imi c®§r Riftc® ^r# fR® fRCR*i® c?Rt?R rirt rrrr r*ri rir, crrkr 

CRRt?*tfi>R £r® -sill“ltT5-si , ®lf^5|t c f 4R? c^ltv a *tl^^‘ ®llfRf®<j[ RC® Ruf-Ml) fR® R®3 

C®$RRlf*lRfR® i ®R, o'sthi slPl 'Q fR® fRCRR® CRRM RRT^f® RlRRT1 fR® R(.*r*l < p CRRMC® 
Wtf^f®® C®tR RCR® fSCifR RJRT RR i ®TRtCRR 's»ilc.«nlo«il ^IWI ^FR® oota* RCTJ 
RtR>cR i ®irrt <4R1cr <®!?r <1=1^ etjiRR^p e®3<R ^®c® i «*p$ rrm c’rsrir Rif*tR 
FiCRR® RP®R ?T?RjtC® CRMR <l«wl I 

«W c®Ir (fR® FkrR® c?RM) cr ®#r >hwc?R1r ®r?»t fRc»tR, ®tc® ^ cota? rIr® 
CRRt Rt ^ *iRW (support) RRT RR i 

RbRlfr? i<T®fi> cotlRC® 4R>fi> To fta R>Rt RR; CRRR U = AJ$ CofjR ^RftC® C®$Rfi>R 

fRC5 ^iH (underscore) OTQ¥f ^ Pior , ]<p|ll •'iR^ C^lt°'C*f^' OTQTIt 

i u — 'il?' '5T^ u Cota? ^IlR l? 5 ^ A « 8H*c|^5 B ^ R? 5 A i^RT 

B 4<f fta* t^RT ft# \u\ = \A$\, AB C?*lt?t*R i 


'^t’Sf: 

^) CotsTR Rtf® R5® 3 ^«T CRM 3 ^ «l<lP i <t® l Rif® RC® C^CB ^CR 

CRC® tSF^ R*6t 'RRR ofl’M CslRtR R^CRR W? 

R) ^pr ^5 r RR R%?M 20 RRgu Rtf® liTCR liicwr C®lRlR Rf®CRR w? 


C®taR RR®t 'Q fR 5 #® C®!r 


RRtR C®^R: C®^R u C? 5 ®rRR iil®f^ C®^R v ^R RRlR R®lt RR Rfif 

R 5 ) |u| = |w| (m ^R llRJ v ^R frfCRJR RRlR) 










v 

C - > D 

u 

A - > B 

<£$ R*5Hf (R f%R$CRt C^TCR KR, ^t RR: 

R 5 ) U = u 

^) U = V %SF\ v = u 

R) u = v 1£R? v = w ^0=1 u = w 


*f) XX <*R *ftw, v 4R RflSFf vgjf^ WRf RRRs?flR 

R) xx t*R ft<P x; i*RT Rtc<P 3 RflR '5*tt "R I 

xx v 

A -► B C -> D 


U t£R *TR^ <4R\ V <4R ^k<P C?KR?f ^R??1 Rf *Hl*^*ll*1 ^C®1, <I®1<1 XX t*Rs 7 ; 

^rsjt^H c®^i 

c^c<p|c*il f^Rj CRW> £fR3 c<ic<p|c*ii RRR r>^ tf»^R i?Rt RR 1 w*i*il, 

1r*5 P ^Rv u otgrT RI^cr, WsjrT p R*^ Rrc*i xx <4R *)Rc<i^ rrI*o<i1«i <pw 4<pfS 
Wimr Sift, ^5R*R P f^J «W xx 4R“ fw RRRR \u\ 4R RRR R*CR PQ GTWR 
Pr 1 ^5RC®T ^W*T ^RRfft PQ = xx RR 1 

l^lfho C®%R: v <R> xx 4R tR*tft^ G5&R R«Tf RR, RfR 

r>) M = |m| 

*[) V 4R *flW, xx 4R *5kt<P* Rff®t Rf RRRsRM rr 
R) v ^R fw it iRR fR*!?!^ RR 1 

v Rfir u 4R iR^tf^s U&%i\ RR, 'sw xx ^(.<1 x; <3R 1 r 9 |5) v ® C5%R 1 RR^sR R°^t RR 

CR, x; 4R\ w glC^JC^ u 4R fRR?!^ G>»$*1 v = w RRI xx 4R fRRfftvs 0»$*l ^Ic^o —u 
(?\*§ ^S\u = A& ^CR —xx = P^ 1 


0e*tiM CTW 

C<pkil xx w5w<i Sil^R^j x; ^f^T ^C«T xx + x; ^RT ^5^R 

RR xx ^Ttf^5 ^ RR u ^ SlI^R^ 1 R^R A^ - xx, P^ - x; 

(R, xx iW £fRsf^5 x; 1 ^RCR xx ^Rv x; ^ 

RsC^I©x<P aS C'oS’SlC<P xx 'Q v R^fu <l«lt ^ ^Rv xx + x; "^Rt ^1w "R 1 

^t-vse, vScovo<i is^r-io'sr csajPr 








cs§?r wit’ll Qj'g'st Rf*t: ^tow frost uQv ■'Hhosh •it tot u, v aw? u + v 
^Wt li^st ^s, 9 ^ TO TOT c<ll'si«l Qi'sjet Rf*f TOt TO I 


£otl (Wft’t? fi'jjet Rfro vai^Pimtio f^c^iw Cot^ <?TOfa ^ilaihsR^ Rf*t fTO^T: 

c»^?r wit’ll 'iNi*®fi^» Rfo c<>iwi •»iNi-wt«w5i ’j^iS •>iRR.'© wi$ c«t?r u 'Q v 

aw TOT 'S R<p 5.0*1, af »iM*®R&q‘* (7t TOf u'Qv C®§?ITOW TOW* C3TOT C^fl^J 5 ^ 

'St qWl u + v c'osonn ' s rt 5 T 'Q R<p to i Rgi> «i|aml an>w slTOf i 



c 


SlTOT: TOT CTOTOTt f^<j (TOP 'atfaro u aw? i; Ca^sTTO aw? TOTt ^5 
TOTC^i OACB *INI-<sR<P « 'sm OC TOfTOTO I ^StTOT $ *)IWl-toR(,<M ot TOf TOTt 
u W v aw CTOlTOT '*$5* TOT i «Nk 0(5 = u + v i 

OACB >ll»lhi>Rw>« OB Q AC TOlH Q Jivtl-to-slH i ;.A(5 = oti = v [O^TT 3 TOTP'5?r] 

.-. fang®? Rfa ^nPtet u + v = oA + o£ = oA + A(5 = 0(5 [efflffa] 

<s(^3<u: ^) ^ wt tosiRw* c®?ft?w ctoi*p«ig<p voici'S! ^ifa'a tot to i tot wt crow ®ifkf 
f^faw CTO CTO’W TOjf% '5I^W c t Ws TO l *0 '3^fi> Cat^ •’wl-wnh TOT '©Ic.TSl 
^TOW c'spcai TOrHsfro* RR sic<it'srj TO, R 3 *^ latter RR *i<p®i o^cat 2jG*)l®o i 

g'oSgiui RcsM 

u aw? v Gaswiin Rc?iM<p«i u-v ^®ig'o u aw? —v (TOfk v awR 9 tfl'S csitu) escrow 
g«iM«p«i u + (—v) ^TOl i 







«r*ora s*. 





B 


cot? Rwik’1? Ri'g'st ftft: u 4?s V 4? wilfnRTt ?5?T u-v (Tl^ Cot?, ?1? 'stlRR*^ 



SNW: CA C^tT? x fW 4»M'tolM ?fw ?# CT? AE = CA ?? l AEFB *TW®fw 
^f? i Cot? CTtC 5 !? 5jl5f|5®f^5 f?f? '0|^«il5l, Ap + Ap = Ap i 

'3tf?t? AFBC 4?# »ll>lhi>R<P, BF = AE = CA 4?? BF || AE~*mBF || CA\ 

:. Ap = cP (Cot? **IM*©?), R>^ Ap = -v 4?? aP = u i 

^<ik u — v = cP SlVlPk> ^C®Tf i 

Cot? 

C? Cotw? "SIH ^HJ 4?5 ?l? t?*f? ^?t ?t? Rt '5tc^ ^Rj Cot? ?M l 

—u u 

A -<- > - B 


u c«jc<plc.«il Cot?' ‘SJR u + (— u) R> ?C?? 

*rf?, u = Ap ^R —u = bA, 

Wf u — u = aP + ~bX = aA [fajl^ Rf? «iyilfit] 

aA 1% ??CR? Cot?? 4fi> 1^5 Cot?, ^r<k liRT 'OllRR*'* 'Q W&fai <*&$ 1?=$ 

^s?t? frRj ^rj i «Nte aA ?i?t a R*hm>$ ^?fco ?j? i ^ ^ cot?w '^j cot? 



*1(ft® 

^ iIR? 0 ^ I <4fi> <i|<P>(iiH 0»^ ^ C^tM 1^ ^t *JlW <3*lt 

C*i^ I 

(.'oicss «H'»l<HI<i WT ^Itsrat «q«u'o *1# CT, u + (- u ) = 0 n + 0 = 0 + u = u 

■^o ■fu c'»3W'S c*twi$ «it'oi RR'® s«ic«. i 

c®t?r 

’tlfiHfic.'©*! CTftsfa »)(,^>Ir G'SflWKl i«iM ' 5 T<(.<il 5 1, 'Q <j®ri <psI ^l?r I 

C®$?T wM<i RR»l*i Rft (Commutative law): t<ic<pl(.«il u, v (.'sswm u+v = v + u i 



SfaM: '5R?T oA = u t£R? 0$ = v i OACB *ll>lh»R«» « «t?r OC i 

OA « BC « >|V||-to5lH ^ OB 'Q AC i 

.■■ . ot = oA + ~A& = u + V i = 0% + B& = oi + oA = V + u I 

.'. W + V = V + U I C^Tffl" RR^SI RR Rw <PW I 

C^RT RR (Associative law): W<p|(/il u 7 v 7 w wiwu WAS 

(u + v) J rW = U+(v + w) 

SfSffcf; Tf^ <J>R, = W, AZ^ = V, B(3 = W, WfR t£RT V ^ 

g|]nsR-*j C$|^> w <F<ll ^C<JC^ I 0, 0; 0, B A, C <pR I 



(u + v)+u; = (at + A^) + ^ = a^ + B^ = 0^ 

M + (v + w) = al + (A^ + B^) = al + A^ = 0^ 

/. (u +v) + w = u + (V +w) l ^«1s C*TR RR Rw I 













va|»jl>|n<||*(i) j. ft'sjtetfl ^IfiT ^ W ' 3 jfi>® Co^aiCM C*TM*P®T ^J 

wfcri ^Wort^ot, o^ + Bl + Jd = ol + Ad = -a6 + a& = oi 

u»S<i W*i (Cancellation law): wwlwl u, v, w ceiwra «t*ij u+v = u + w 

v = w z &<\1 


u 



SfsiM: u + v = u + w 

,'.U + V + (—u) = u + W + (—u) —u <PC<l] 

^t, u — u + ?; = w — u + w Wlk v = w 

C^feRT ^R^lJt ’jlW ’JRno^p (Scalar multiple of a vector) 

w wwlwl m C.<lC<PIC-HI <\\*&<\ >R*|Jt mw G<J>h ^t?T, ^ 

^C®Tt I 

m = 0 ^C®T, ran = 0 

m/0 ^G®1, mu ll’qj u **RT £ic*0*l \m\ ^C<J, mu t^RT *JlW u (*T?T ^I^C<P<1 

t£R? 

m > 0 R(.®1 mu <SRT u Rc<P« '^TvC’t 
*1) m < 0 ?F\, mu <ff?T f*r<P u t^RT PtWf f^*l5)'® 3,C<11 
>nv<u: "®) m = 0 «f5Rl u = 0 Rt«l mu = 0 *1) lu = u, (— l)u = — u 
^Iwl® 'JT^T ^t® OT*lt TOT, m(nu) = n(mu ) = (mn)(u) 

m, n ^®CS > 0, 'S'ocij < 0, 4®fi> > 0 4^? < 0, ^§®?f 0, 4 ^®®T Clears 

*5^1® < 5^l<P'olw Rc<lD*ll <PC*I J 1RU8tR ■'Juplu'Si <i|As<qvs| '*l i Mc<P RICO'S '5'STTf *It?I I l»i(.l> 41T ^<pf5 
Slk<l w f C*T?It ^PTt: 


u u, u, u u u 



<1 5 R, A& = B& = u 

AC <& G »IW (STfpf Af^S (?R CD = DE = EF = FG = AB?$\ 

a& = a% + b< 5 + ct) + Tyk + r Ep + f 3 = u + u + u + u + u + u = 6u 







^b- 


A& = A& + ct} + E& = 2u + 2u + 2u = 3(2 u) 
$*tiA& = A]5 + D(5 = 3u + 3u = 2(3u) 


2(3 u) = 3(2 u) = 2 x 3(tt) 


C?NT >|V||^H (ircra 

^TtTT l 


AB II CD ~$m, = met OTNIPT, |m| 

m > 0 RC®1 'Q ci) ^1, 

*1) m < 0 AZ^ 'Q (jt) "55 1 


|AZ^| _ AB 

W\~ m 



m, n u 7 v ^R5 C'ss* ^C«T, 

i. (m + n)u = mu + nu 
m(u + v) = mu + mv 
i. (m + n)u = mu + nu 

- > 

u 

->-1- > - 

j\ mu g 1 nu (j 

m rz ^C=1 *lt£& l 

^C*1 <pR, m, n 5n»c.?I = mu i^i = m\u\ 

AB(S C (7R \B$\ =n|u| ^ :.Bb = nu 

|A(3| = |AZ^| + |i?(31 = m\u\ + n\u\ = (m + n)|n| ,\ A(5 = (m + n)u 

f^§ A<3 = A^ + b 6 t \ mu + nu= (m + n)w 

m, n vS^c^i ^ c fTW ^C°1 (m + n)w ^ fcNl ^C<1 | (m + n) \\u\ $£<1 u ^ Rc<p* 

^l*T mu + ntt C v »5«lfi5*l ^C<1 |m||u| + M|m| — (|ra| + |w|)|m| 

^C<1 u ^ ft<P l R**^ m < 0 i*R\ n < 0 ^C«1 |m| + |n| = |m + n\ ^ST, 

(m + n)u = mu + nu ^ThQTIt C^1®T I 

*Rc*m m n ^ 4<pfS > 0 < 0 ^c«i (m + n)u ^ &W'^‘|(|m| — |n|)|u| 

R<P ^C<l w ^ |m| > \n\ u ^ ’ ? P^T ^ 

|m| < \n\ l mu + nu C'sS^fa'G 'Q Rc<P (m + n)w ^ ' 3 Tfa*J I ^ 









^bro 

'b. m(nu) = n(mu) = (mn)(u) 

H. 0u = 0 

br. 1 U = U 
ci>. ( —1 )u= —U 
$o. (m + n)u — mu + nu 

m'Q n Rl^fl 'SfH PlC*l w \sr*U (m + n)w = mu-\-nu 

^ i 


wh c^?rr Wft o £ wi?[ wwiwi p w*«tH oft ^t?rr 
RPrw ^T *rt?r i oft c$ o f^j p ^sr 3 ^ cot^ ^®it ^ >*r? o R**jc<p 

(origin) ^®lt ^ i 

P 

0 ->- P 


"5IW t<pIc.*iI ■»i^n£>c? s i 0 RPrS iiR? liR 5 ^ A ^’R f^j 1 O, A 

oft 0 R**^ 9 tf?rc£ifa'OD A R^s W*TH c«ifa <i«il I 
o oaRn^ (£rs^ wpi ^srfa b c«^ oft \ 



A, B OTN ^1% l ' S IW <pR, oft = a, oft = b 
oft + Aft = oft W<fc a+jft=b 

.'. Aft — b — a 

^r?, ^5fl» ft* 5 *r ^sfRi «n^r «ira gnm m\ <^$<r Jr 

C'SfH'qC^ 8j|*«)RtJ^ 'OR**H'T C'»'8^ RtilM' <P« *fNRT <llc <1 I 

^1 RsflRT 

RPRs afa’iRr f^c?R ■ > nl s il(. r i R*)«j<i Rc,<n>»il*j)*T j i<p®i R*<i*i ^r’RI'T c®^?r ^<p"i, ^iR*^ 

SRt^i 










*iF»m R*^ o *rc?r Rr»*i wi'HIgi ^rfa'Q 9 MS R^ Rgt 

o R*^ ^tjPTRr ^i^tH osl?' [SR?'® w i 


<pR>*ft SiK'sH 
fc*ffal*l i. OT-’Jt'S ct, 

^) -(-a) = a 

*0 —m(a) = m(—a) = —(ma) g*HIg*i m G**p®ilfl i 
’t) -^a *TR R<P *3 a (flRT R<P ‘3'^ 

|o| 

^0 R’lD'o g's5g<w *R a + (—a) = 0 
(-a) + (-(-a)) = 0 

•’■ (-«) + (-(-«)) = fi + (-fi) 

.-. (-(-a)) = a [«ter CTtC^ •q'sRRR] 

ma+(-m)a = [m + (—m)]a —Oa —0 

.'. (—m)a = —ma .(1) 

'SIMR ma + m (—a) = m[a + (—a)] = mO = 0 

.'. m(—a) = —ma . (2) 

(1) (2) C?t^» (—m)a = m(—a) = —ma 

*0 a ± 0 |a| ± 0 

^Gl <pR, a = ——rfl 
|a| 

v »I^G e l lal = t^t lal = 1 a ‘SRT R<P *3 a ^ fw '*J < P3. I ■q's*il° a ^<pf5 
|a| “ * 

$5ffe3*t *. ABCD ^W-toR* *Tt?T AC « BD i 

^) a< 5 Wt> g'd3<)^<jg<p ^ az 5 c«^^c?ra' "sitwr sfaM ^ i 

*0 A^ <*rc* aB ttoluww A& 4^? W6 ^tWT sm»t n I 


\5h>\©<si #1'©, JSf^r-io’ST G£rf*t 








S«>®9 



■^) Ad = At + D& = jt + jt 

AZ^ + S]3 = A/3 ^1, &t = jt -At 
*0 ct^i ^ra%if^o 

A t = At + ot = \jt + = Ja<^ - \lit) 

z z z z 

<<R* Ai3 = A(3 + 0/3 = ^A<? + ^Sz3 

z z 

'S'lksH o. t'mss -nklcsj sfsiH W CT, Quests c<jc<pIciI ^ , sr*wls^css '^Resists 1 
(^*lt?*t if Qi'gt.sts ^®t?T -»i»il*®sh 'Q ^ 'sr;^ i 

'SIPT ABC Rl'SfMHl AS « AC ^flasw D 'Q E\ D 'Q E 

CTT»T^#i DE || BC 4<R DE = -BC i 

z 


A 



<^8iT torn R^RR tai^iw, Alt -At) = DIi! .(1) 

4^? A^-A^ = S<5 

Rs^ A^ = 2A^, At = 2A/3 [ ■.■ S, E R^ ^IRsCT 4S >6 AC 4«T ^jR 5 ?] 
.■.A<5 -At = B(5 C*ii?F ^ 

2A^ - 2AB = Bt, Wfk 2(A^ - At) = B<5 

.-. 2 Lit = Bt [(1) W] 

:.Dt= -Bt 
2 

|S^| = \\Bt\ DE = \BC 
£ £ 








'srora c®$<r *ir® 

^s?lt? D^ Osl^OT %m (3Plt ^t W®?IK I f^g 4*lfl?T «TIW C?NT <*R* 

^r i d%'®b<5 oai«*uiii c^rtw de <*rc? sc ^iwi i 

8. C5^ 9 f I *rf^'a Sl^H W CT, jiNHsEim** 9 lfM*(.<P Ji»iR^|f^s '^' l 

?PTWT: ■SJC S T^#, ABCD *H*lHsI*M>« AC « SS ‘'ItP’fa 0 f^-C® C^f 



I^ = a,S^ = 6,0^ ; = c,oB = d 


8foM ^Rlffs CT, |a| = |c|, |b| = \d\ 

Ad + ofi = Afi<imBd + od = Bd 

CTC^g jiI^I'wQg<p« 1%’lf^o ’fa 3 '’!?' « -'■Hhosh, Az3 = B(5 

^sr^fK aS + oi> = bS + 0(5 


^T, a ■ d — b I c 

^t, a — c = b — d [S«?i —c — d CTffl <PC'fl] 

a’Sc <4^ *ftW AC, .’. a — c ^ *ll3<P AC i 
b'Q dm BD, :.b-d 4* *m*P BD i 

a-c'Qb-d C®!?' '©Iws *Jt^> C3*lt <*1^3; -»i»)ha*h l 

AC, BD ’1'sHsc^rl 's»i»i»ihs*l«i »ra«ittl<lt I ^s«l< a — c'Q b — d «P^IJ 

9 .Q 0 ’ti^ f^in '*rt 5 T ^rj rw i 

,\ a — c — 0^\ a — c <4Rs b — d — O^b — d 


a\ = |c| mt |b| = \d\ 






Sni^M <t. c®f?r £fat*t w ct, c^t 5^m ^ff’jFrra 'srajf^r 

7 Rc<il , 8f < p c^Jh^ ■>iM''sEi«T> fc**nr i 


■5Rf*jH : -sicsT ABCD P,Q,R, S i P 'S Q, Q 'Q R, R 'Q 

S, S 'S P C*lW <pRi I Sfsjffl C*T, PQRS *iM*'sEi^ i 




Stt>V3<? 


*V8 


D R C 



^c*i <^Ri 7 ^ = a, 5(3 = 6, C/3 = c, ZlI = d 
m^,P^ = pi + B$ = ^A^ + ^B^ = ^(a + b) 

= J (6 + c), R$ = he + d) <*FR sfi = Ud + a) 
z z z 

fa* (a + b) + (c + d) = A<5 + cA = A<5 - A& = 0 
wlfc (a+ 6 ) = -(c + d) 

.-. ^3 = ^(a + 6 ) = ~\{c + d) = -R& = stL 

z z 

.-. FQ ^ SF i 

QF iSTO PS 'Q ^^®Wt«T i 
.-. PQRS *TW<of^ i 

>. AB || DC ^ 

( i) A& = m ■ D& OT*ftW m ^tf*T 

(«) a£ = d(5 

( iii) = cl) 

'Q’lra? 'qlc«llt<p Ros) C<Phfi5 

i ’i) ii 

*t) i 'Q ii i, ii 'Q iii 

(i) wwi *iNI*<ofiw filwleu 

(ii) Rl'g^Sf 

(iii) <4(wi *ml 









Wt 


^Ic^lc^p Ru>«i wHfi> 

^) i *1) ii 

*1) i 'G ii ^0 i, ii 'G Hi 

«. AB = CD .4D || CD fa&?T <3*# 

^) A& = ct> *() A& = m • cl5, <?i*itt?T m > 1 

«t)A^ + D^<0 ^) + mCB = 0, CT*ftW m > 1 

9km #ltw 8 >e (t W sftsfa ^Q: 


.45 ttlWlMl ft=5C^ C^?Tf C^ *mR-^ A,B 'Q C 

R - ^ vq<j^|j¥[ a, 6, ^ c I 

8. Xl 


(i) R®5 ^?r 

(ii) 


(Hi) "^pJ 

*1®^? 

^) i, ii *1) i, iii 

*1) ii, iii ^) i, ii, 'S iii 


C. A ABC <*RT G^W) c<pHlU *iUR>? 

^)I^ + l5 = c4 «t) AZ^ + A(5 = D(5 

*t)c^ + l4 + c^ = o ^)a^ + d^ + c^ = o 

fc. ABCD *ll»ll''s9i<M ^s*%r A& * Bi) ~SF\ A§ * A(5 A& * Bt> 

cs^?l? £FFt*t ^ «1R? OT%3 CT, A<5 + Wt) — 2 B& *HKAd-Bi> = 

2A%\ 


S. Walt'S C*T, 

^) — (a + b) = —a — b ^ a + b = c ^C®1 a = c — b 

V. (FNt'S <71, 

^) a + a — 2a *f) (m — n)a — ma — na 

*t) m(a — b) = ma — mb 

fc. <7T#3 <7f, 

^) a, b 2i(.'03C<p 'SP^IJ t«3S ^.<.*1, a = mb'SUv *ttt?T t<p«i«i»)h ^ a, b >flRr •'Hhosh 


' <5^? ma + nb = 0 ^(.®i, m = n = 0 






10. A,B,C,D C«t^ a,b,c,d OT%3 <?!, ABCD 

J lM*'©Ri^ R(.<1 ‘3'^v C^®T ' J lfw b — a = c — d ^ l 

11. colw<i *np*n srcrc ^rj c*r, ^ ^ttp ^* 0^5 c«n^ ^f«^o <n%a 

»1»ll'®<lh C^?lt ^1p TrajR^’llail | 

i^,. 2T5TK ^ CT, t<HWl D^'gC'S?<l , 1 ? 5 *raw> ^rsi%lf^o 'oT 'iR’fi) j iN , 'dR<p 
■pi 

io. cs^ert swt ^ ct, $tf*lfartilw« wwi <rtpEi?r 'srajfrp 
»i>il'®nh <ilp«i<i ^ail-onh's \slcis c*jM«k,«i<i 1 

i 8 . C'asW'fl ^Tt^tCTT SfsrK ^ CT, ialf’lI'stfllW'Sl "SRuR*^* 7 T°C<)I'S?<P 

*iail’W5)h ^■'ash '©it.Tsq ®rc;w 1 

ifr. A ABC «iRr AB 'Q AC ^1p ^* 0 ^ D'Q E i 

^0 ( AZ^ + W^) <A> A(5 C«3C<1<I '51t l 0C5f £|<FM ^ I 

*0 CaSttM »1l$)«J £fat e t <JRT OT, BC II DE DE = -BC 

£ 

*t) BCED $tf 5 ll«»illW« ^%ll?r M 'Q N^\ C5&M sM't W 

CT, MiV || DE || BC <«TO MN = -(BC - DE) 

£ 

i'Js. A ABC «£TST BC, CA 'Q AB ^tfsT 'sWjf^ji D,E,F\ 

^) w#4«> Wt 'qcP o&Sm* "sitwr swr w i 

*0 sttn ^rtct, Ad + Wft + cf' = o 

*t) COSMO ^iKIwj fifSTK W CT, F 1^5 «lfa>'® BC ^ ' 5 T5Jl i 's?1»T C^*lt 

E fi*'j>ll»i) l 







RR «t)lf»if© (Solid Geometry) 

Rt*©R #rtr torr ©ii<f>iGP srO'P sfc?PR <sm ^rat w^pit R^ti rpPtq 

0^0 ^lllo* I iflR ^0*1 ©llo^GOO 0*')0 , ''5 (R5R '0)lc? ) G©*ll*i ©llG?, loo*) ©itO^GOO 0*10 , '5>'Q | 

©cr ^ ©iIo>Igoo *w j '$ ^ oio^'p R»mo Rf$© wtf^ ppp 

©P©0 'Q ^)©G®10 <.’*P<flO > ®l lR®f?r ©ik^lool <pol 9.G0 I 

4 wqp c*tw f*wftat — 


► X(1<l’ , \g0 gjvol^O ©P^R 0»0G© *PCRl 

► fsTBTST, f*to!l»l© «||^>l©o ^§, CRIP? « 0 4 )^'3'^f 4 )0 1 (RPtP ©llil©1 P° ^voono 
WPR tR'fa 0*0 G© ’to I 

► ’SR 'eolfal©o *P=1t sftRtR o>p WiJt RRt*P <poc© Pgr i 

► (RtPlR 5 OIO^O ©P©«1 'Q ^©G®10 Clapper ‘ 9 lt%STf ,s t <POG© *PCR I 

► "SR «olftt©0 SfRsIt OmlloO 5 CTOJ SRRtR 0*0 G© *PCRl 

CRtfw *rf5T B tt 

"spjfw C?Nt 'S wra C.*T|R|<P spRt ©ilG®lll&© rgog^ i RR ®olft(©G©'G f^, 

GNt <8 ^RR* CTt^RS spRt fcCROO RPt PI 

i. o^o frrRJ, 2W 'Q SCO's! 2j(.'©j < pfik < p R*p 'STfiSjt (dimension) RRt P i 

l^p &PJ, 8 SCO's! (R^ i (£)fi> t£T^f& spRT I ol*©GO 1^5 pftCRtR *5RJ ©TlPt 
i£)^sfS" tbi? (•) ojo©.I o Rsf?i i iX)^ ©ioHIgoo stfpR RRf CTG® , ®1t^r i -^©ol? fi*p go»Ig*iI 
'Rt3Tl' CR§ I 1 r^ ^jRJ olfisio*1 

O. CPtR G0 J 0®1 loOJ '5(1^ 2f*9f 'Q Soo©l CR^ I ©1$, CPT iflO s olIio l I GO 4 )*), loGDO fSCST 

AB i 

8. WR frpj 8 SpR PR, Sco©l (R^ i ’©1^ ©«T R^lRo 1 1 CRRR, foGbO ABGF l 

<t. CT R*p &Nj, SW 8 ^5t p^, PR? RRRSJ RRT P l ^pt? W5 Qiv||Qk» l 
CPR, PiGbO froiT ABCDEFG i 



Sa>u<! 


Wr 


£ 


(7 



F 


E 


Stklfw ^fS^T 

' 3 Tt%it?r c r^ I5i»iil(fl<p Raj|Qi<p ^t (s$a& wi'«P'i Pp^jSi i ^ovitPt'3 cdFtow 

*ni*fpwiw qc\oj<p(l> ^jnh re*! 'or i£rc# f&g «ps^t ciRc?r %®r 

’tW ^t 'S a|C*1 ^It -'last's<1 I 

i. »i»i'» a i (Plane surface): wit'll 'ot«m t^wltil R?t<ilst<p 

if 'sws «i«|p^s ‘557T, if V8«iw R5F5»T ^ l *tlft ^t?T 

^C®T if *Nf^ R5T5«T i Plt»l*5 %?T RR'a caletR^'s 

t»lt<liw ®ll»IHl Wf *?nf% I R 5 ^ ®ulftps^'»lw ^5t '>W'0®1 I W<T Mint's 

I ^IGRT faar ABCD, ADEF, ABGF *R55T I 

«v«qj; WS %^K *Tf «ft^T solRI'ot'o CI*ff ^t frt^T 4'?? WRT R^h 'ai^k 
(infinite) Rt «iRPt5 'src s T W ^ i ^®^t° 'ac.qs C®IW» «iyi1i CT, C^lOTl 

wr c<r*it<t israsfi* wt c^tert wrt $*i?r «nwi ^ w osr^ e?w £ 

wra' <ik«i «itw» *msr^i 

$,. «q^»\s»i (Curved surface): wltil '©t«'i* 'oi<qpvTo CT wltil R**j<q ^wlw 

^ra®ic^it ^'%’t if wr «Rf*sna r ^r, if ^w ^ 5 ^ ^it ^ 1 c*ihw<i 

^\s«1 <i^'s«i 1 

o. ^R ®ulRR> (Solid geometry): *1ltats CT lt fNR »iklt«u ’W'^ ^®T, (R*IT 

'S R**j$ *fsf wRf *TRT, 'olw ^R 'sulRR> (geometry of space) ^®Tt i ^Rs ^*R8 
'■SW ®?MR><p ®tjlRR> (geometry of space) ^T Rr|Ri<p sij|RR>' 3 (geometry of 
three dimensions) ^®lt I 

8. ^<p's^R c?RT (Coplanar straight lines): iSRlfw RSFSE^T '0)<iP s 4^ 

^T, 'oltlS J 1«Pt«1tl W fror liRsfi* R5T5»I 'ai«p«i -^f ^ ^wiw^t^lw 

iil<p\o^)?l C?T«tT ^«Tf 1 tro? AB 'Q CD <£& 'S^T C^ft, EF 'slew! 
' 5 TR«r 1 

<t. (3T«tt (Skew or non coplanar lines): RSIWT a 

«l<qp^5 «Tf '5J 5 f 'olt'm W fe?i RS^oST «l’«P»l «Tf '^T ^^t<nlt<P % 






^r*ot?r i®. eolPil® 


■srr i B«te?Rr Bear ab « ef frpf*©% c?r**tr 1 i^B cd*i»it<> 
4<pfi>« %*!?' wfer ar<i>B Bc?r CTt’t 'o)i^Fo<i ^<pB i'sB <p*igoi$. ^b 

fa^©% 3ra®rer*rr ^ 1 

b. *Pti*e?H»r *ni«it<HT (Parallel lines): 4<p'o<?l*i •»m»i«i^lt dw CS'f ^Tt ^3" 

^ 5 i<k '©Igis g<pIg«iI B 1 ^ ^t slte^, ^©w vokn-g >>i*(i*®<ih ^ra®i^lt ^®it ^?r 1 
B^te^ Bear AB 'Q CD »i»ih®«iH ^ra®T C^*tT 1 

H. -»i»il , 'B<ih ^5®T (Parallel planes): ^B dw < 1^ 3, 1?r C^f *Tt <PC <1 'Sfsffc '©Igu 
c^tM c^it ^ w ir ««m«c4 j^iwi ^ ^ ^ 1 t^iesra Boa 
ABCD 'Q ^ 1 ?T BdBs < tte“t <tfW EFG ^ 5 ®T ijB *I<Hgs3 •'whosh 'S'T I 

V. WW »1>ll*te5lH GNt (Parallel to a plane): awB ^H^lt « apfB W'AolM* 

'8)BRB'»|g< 1 d^© SCOT'S *)Bt '©Nl 9 if] jv t^ C^f *Tf '©(.■a if '©G«ia 

owHsah C^tt Wff 1 Bear CD W C^*lt ABGF C3*IT i 

&. '©G®ia ®R CSr^lt (Normal or perpendicular to a plane): c<t»1giI »R*iG<dT ai^B 
-*iiiy>W5) c?pn?ir a iw if ^ptsfrt B*t?r wwiwi c?r*it?r B*rt *r 

^f®T, Jia'iGa^lt^ if •’■w'SG'na Bofa oR ^rr ^ 1 Bgm ■qlG»w Bear OP C^lt QR 
WW B*|?r *R, OP C^lt QR ^IWf «lfrt AB, CD, EF dBB 
0R1 


P N 



10. R>4<p (Oblique) C?ftt: e^lCTt »m«ic«*lt i£R>B oh'ogou »i»il , ®«h or ^ ■ 55 ^ 
^ »i*oiG*«ltE^ ww fBw c^lt ^it ^ 1 B^tc^ vste^ Bear mn, ST arc few 

C^ltl 

11. B*R (Vertical) C*T*lt d 1 $®T: ^W^ffa ^top© 'Qort^- 7fc®t g<pIgiI 

c^lt ^t '©ok.^ i^itvst '©® i f ?e®r 1 fe)Gb<: <qk»ia Bear abcd '©or ar^? pr 
c^ffi 

Sw'O'Si W-^o^T G£fR 








i$,. (Horizontal) ^3 O (331: wlcil 33^53 43# 3to1 333t?l3l3 3tt3 33 wi, 

^®tc 3 331331 \®3 331 ^ 31 011313 C 3 H 31 oi^Pm* wr oraf*«Fs < 3 M>lwl 

333 ( 331 ^ oq^fw •’i*«'im31 331 33 i ^3E33 31^33 tter abef 43 # «i^'gR<p 

Jiajvoei 43? PQ 43# •>13' , l«31 I 

bo. •>ia('s«i (Planar) o l*i<P's<?|$i (Skew) o'g'j'st: C3»lMl b'^'jcsr'a 33 43^ Wf 

«l<lpypo 353 , 330%! D'g'g'st 331 33 1 0||<|3 <,<q>lt«il O'g'gc.ers <ll§ , Jc«'ll 

43*1 WI wi^pxT® 31 3J3, if o' 5 'j'SK.<p t»i<p'®^lf) D'g'gis? 331 331 (Pi^o^k F^J}C5 t 3 
3t|fto 3tf 4<PO(.ei 43? Of *|3 ijtfB «RJ Wf «I3f**to i ^531? C^tCTt fc[3>\»#3 
l3*l%5 3(333 <Pi<po^l3 l ^5*1(43 o|(.i3 f&t4 ABEF 4^fi> 330#3 D'g'S'st 
43? BCFE 43# fa3*5%( I 

h8. lH3>4^3 C3313 (Skew lines) ®l«i><4 C3H: fa<FO% GNfiT W&fe OTl*t 

Ofl?i3 t*IM>lMl 43# O ^13 $*t?P3 C33Wt 13^ CSfc3 orfo^o Of*|?#3 3»lH®*M 
<3313 op®#© C3W3 33131 3f|3l3 ^fi> ^3*5% C3313 2(1^33 33l 5 '®3l3 ^fi> 
C331 <4>IWl R^C® «t«pi <P30®1 if R^C® ^,33 C3>lt 4 l3 , #3t e tO C3*tt3E33 

«F*s*fis C3W3 3313I 



B 


3C3 3#, AB O CD i3353% <331 I MW»lMl O f^jps AB O CD 43 

331-teHH 331^C3 OP 43? OQ C33133 W3 3RTC3 ZPOQ ^ AB O CD 43 
'oco’f^o C3t3 Rot*! 33JC31 ®MJ '3313 ZBRQ o AB o CD 43 ®|*® , P® C3t3 Pier*! 
333 C331E3 R AB 43 033'SRpRt^ 43? QR C5t ®M*lJ$ CD 43 33Hi>3M I 


if. %53 C3M (Dihedral angle): 33®3 33313313 C33 3RTC3 ®1W3 C53 C33P3 

C3M»lMl C«IC3 £ 33®33t33 2f^^JW3 ^33 ^ C^3 (3313 3tt3 33 4<[3 43# * 
3>C3 (331 «l«Pl <PS<.®1 ^33 C31# if 33^533C33 fl^ C3131 % 










D 



AB « CD AC C^tTTf <^t <ra^i AC GPU**! O R 5 ^ AB 

5iWf OM CD *TS|WT ON WIGNt <F<JT ^Tt <?H ^t 

^s?it ac m ?rc*r o R 5 ^ ~s$ \ zmon t ab 'q cd ww 

'oino’^5 R\o®i C^t*f ^jf^o i J W'S(,'i<i «('(o»fo R\a®i i<$lcH4 ’ifiRt®! 

<4^ '»1»)Wl e t if ^TSToeTO «W l 

yb. wiRwH (Projection): GFtGTf R^ (tfW RRS ^ C^lCTt 

Ji»)\sc,«i5i ■'ilnR'^w if C^lt ?t ^ *IF5 st ^t 

'0|R»c’ s P , t (projection) ^®1t ^ i c<plc«il jw*imi*IT ^t ‘WE^^ItiT *1^®! R*<j c < pk r il 
RR$ 5iwra '5rf«^ if wst*Ki ^ 

->l<!®l«l*ft «ll'»C‘*p*f ^®Tf ^5T i ^ «iR}C‘sp®fW ®ra «iR)t'*t >< tQ (orthogonal 

projection) ^®lt ^ i Bofl XY ^'X®^ <4<pR WW*lt AB *0 »m®ic<i*lt 

CD <$?■ '*I«ll3 5 C5r ^^It ab 'S ->is®im<IT cd Cf*ltGTf 1 



•j^lw »i*®i«HR ' s k*ff a iH^ > 

?0 ■»i5i®iw<f i£|^s#?i '5C® *ilra, CTCWT ^©T^t 'SR*t3^ ■'whxih ^ ^t C^tGTt ^ 
R**lt'o *t?p s ’fa c^f i 

*0 w ^rtcsr, ww ^rat »i»ihb4I®i's ^ Rssst 

R’^C'S C^Q w*ltl 


^©SpRf 

^) «stCTt »1V|\®C®M 1$$ R^ 3Rt*llert» »M«1M’»I1W «|RR J 6'elM ^#s ^5^8 

^sf if I|W VOI^P^S 9J|«X<I I ^S^t? 'Q (‘T^jR ^PTsI®[^ "SrcSff 



Sw>\2>57 


R**j <& <i^l<m voic^n ^PTv^u ^TWfiFf ft=5 3 ||<pg<i i 

*\) ij^f& RPpS R 5 ^ ^t ^unwHIir "ST*® f^ET '5PT°*|J »i»i'8»i '0|«p*i ^rRf I 

*WlMI , fl' 'S •'1»)'8(.®m "5|t*ff 

^*) wlwl ' 5 ra®rc?r , lt w»lwl j i»i's(. e n<i ^imt®r ^(.®i '©Itis "swi wit'll ^iRl<H R*^ ^IRt^ 

^ti 

*1) wit'll •'ISe'IW'4 Wltll •>1»l'S«nW C^f <PSt®l 'sltH 'SJWJ’SrlSf lire# Rnj I 
*0 *rfff c<ptcJTf wtmr« ww R^ ^5T wra# if 

J1»)'0( p ei '0|<}p4s I 
•J^ju J 1*<'OC,®151 ’ S JCTT •'H<^ 

4) ^S®T ’t'F’R »l»lhs*h ^5®T 'slf'tS WtCTt ^^=1R^ «lt^W 4 I 

*() Tj^fS ’I^H-St^l ^t®l 'sM »l*M«l4?I t^1 <P3t<l <*R? 'slum 

R^ «n*wi 

'ail^-al "SrlR, <444*tt 4§ 4 4^tRI 4 <3<pfi> 4^1 4 C’iMfaR ^®T <l*l<l J '3 l 

^st4 sjc'si(.<PR R 5 ^ 9 iR»il'i ’4'T (space) pN^T 4C^ i «il<iR <*R>45 ’ffsR 4 ^oR' 
i*i<pfiS 4s, < p?i®ii<i 4tB5f 4fiR i ^<p*ii 4s ^'ojiR's ^i»R^§?r Shi^h i ^<1 (fi’jMi R*i^ 
*M4*Sl 

^5®t '5t$I 4 < q<g s 'o«i 44 wRJ'o 'jt*iw R^ul 3 4*T 4*I®T <pw *llt<p <i j ^(. < p 414|> (solid) 
^4 4S 1 ^TsspsT WlMl C^R ‘P'flt's 44 CW 4^*lt4 f^lR ?ra«T C34 ‘ttwls 

WhR WlMl ^Slt'iCT 5 C^R <PHtvs 4?f «|*'S'S &Rfi> ^Ivo5T 1 ^ 

ts@t 4 (surface) 44 4^4 Tjfi* 445®T c*l C34Tf C4t <PW, ^51^ ^ 

*Jt^ (edge) ^ 1 «5l(.sifl ^t ?,uSs ^'s < =i '®I1^ «ql^R 1 

R>w>i5 ^®r wl^i '5 < pfi5 <i^\s<n ^|<| ^rf^f 1 

^) OsfSRlt Sit'S)W >^l<pR <PW ^5f *|»|<]J\|| \Q R^Sf K|»|<1J\J<] ^ff5J Rp!f | 

^) t'sRR ^Cpf^s <pc.ii<pR <u<)Rl'Si RW i 





'0||^'©«i 'Q c^appsr 

i. ^TRlfW ^PT «ilti'®l<p|fi (Rectangular Parallelopiped) 



R>i(.'stivsi »i»ii , ®uh ^rsr5®r «n^*f »iN*v>R<p ^?r i ^ 

ww slc©j«»fi> «sR*fS ur? falfte >i4o®1'»lw ^rePr i 

*W*g<l \S£5T pT»$ <l|«I5 *fR '511^1 

ot vih<^ ^sitwc^sr, vstc^ ^rm^m ^ i or 

©llil'ahpls ’j&sffftF'T ^waf, ^R<|> w W i ffrCq «llil'al<Phl 

VH^O <IR* ’J^It ABCD, A'B'C'D', BCC'B', ADD'A', ABB'A', 

DCC'D' UR? *m&\ AB, A'B', CD, CD', BC, B'C', AD, A'D', AM, BB', 
CO, DD' i W frosf <3R®r ur# ^s*f BD' (PNtFlt 'qnrjcnl 
©itaw) i 

W &RT, 2W « W$T AB = a W, AD = b 

ui<p<p ur? AA' = c ui<p<p i 

"^) «ilij'sl<Phi ^PR 3 ^ ^RSf 'sons OT5PRT (Area of the whole surface) 

= ^<|R5 t'spi£|<p(. e i« ji^RJ 

= 2 {ABCD W t*M*M +ABB'A’ WH C^SRM +ADD'A' W 
C‘iNV'1) 

= 2(a6 + ac + be) R*f U)<p*p = 2 (ab + bc + ca ) R*f U)<p<p 
*1) «)liJ'o»i (Volume) = AB x AD x AA! '*PT — a b c ^r <<rrs 
«t) BD' = \fBD 2 + DD ,2 = y/AB 2 + AD 2 + DD ,2 = \/a 2 + B 2 + c 2 

(Cube) 

C^m f, a = b = c, ^Jvo^ 

■^) ^Rfil« C¥apRT = 2(a 2 + a 2 + a 2 ) = 6a 2 R< W 

*t) ®lli|v4H = a • a • a = a 3 ’*PT 4W 







^8 


*t) <Ff = \/a 2 + a 2 + a 2 = V^a (4W l 

^ttW i. *M<P^I frNj, 2p«i « to 4 : 3 : 2 <*R? 

'5R ?R£i WR (WW 468 ^Pi, ^1?T ^f 'Q «il?|voi fa# W i 

^rNH: ^c*i ^Ri, £#J, 8W 'S Sea's! 'sRI^tsi 4x, 3x 'Q 2x f*w>R i 

'sl^OT, 2(4a: • 3a; + 3x ■ 2x + 2x ■ 4x ) = 468 

Rf, 52x 2 = 468 ^t, x 2 = 9 ,\ x = 3 

.-. wpp £#j 12 fa#, SW 9 fa# 4R? WsT 6 fa# 

^FC# fcfa = \/12 2 + 9 2 + 6 2 13rt3W = V144 + 81 + 36 = \/261 ft# « 16.16 

ft# (#) 

tflro «rm^T = 12 x 9 x 6 = 648 *Mft# i 

■^I'ar: C# ( < plj**i WRT '#PR CTFs^r *1jI(.<pij) £#J, 

SW vS Sea's! CTPf ^5R '0)|*|'B*i, #I> 'S(.«ns c^appf 'Q <pt# frftj ft# W i 


\S. fatwsi (Prism) 

CT ^ 2fHo #>R 'Q »Rl*<s*lM ^ffSt Tartar i£R? 'srjRj ^jcstf 

•*iNI'wR^» ^®tP> fti'SR ^PTl fttWPR ^ 8H*wt<q> #R ^ i*R? 'q*uhj ^5®TtP1tP» 
•Nwr wri ^pit *H^r «iiiM4# ftietiifiJw #?t ?Rf#R ^ 
'5RJW3T fsJWSjf&^s 's)#> f^SR ^ ^ I ’^Tt'Sf fs^SR^ 'Slf# W^j's 

i ^ftR wh *iic»m #?r ft# c^t 1 ? fi#?PR quraw ^rt ^ i cwr, 

fa'S'srM* %®R, s'sj'sjstM* fasR, ^'gs?|<p|<i fasR s.'sjlft i 



lift <i^®f ^PT %5RW> ftl^R (regular prism) ^PTI lift ^PT 

3,^1 c<p #?T fti^J (irregular prism) "51T i 7 f?'8sl^ J ilw «iR's|<pR *m , 'g 'Q , 'H<p 


S'»sic<p$. fst'SR ^®it ^ i < p1u>s 

*W < ^'S ^ i 



^oiS. 











<F) tstwcs^ 

= 2 0|fr?r C*M*M) + *lt<^«1*lWW 
= 2 0*fr?r c**pi£i*p«i) + ^>fr?r ’iRi^fri x Sco^i 
*1) '5ft?I'sR = ^jfr? c.**f>i£)<P«1 X v5w?vsi 

Snl^^H $,. fii|'g©rl<pl^ fli'stwfi 'sjfr^T RTf^OT!^ frfrr R$ft«FOT 3,4 'S 5 OT.fr 

<*R* v5w»\o| 8 OT.fr. i t>3fr RSfStwra' CWf 'S «ili('si fr«fr W i 


■5Rt*fr: fs(WOT?r 4l3$Ml4 frfrj '^rstlgsOT 3,4 'Q 5 OT.fr. I 

wwoj 3 2 + 4 2 = 5 2 , ^fa^fr ■»t»)G<pl% lifl'get Rt?i Carper = -x4x3 = 6‘4' 5 f 

z 

OT.fr. RSfSlwra'C^app®r = 2x6+(3+4+5) x8 = 12+96 = 108 

OT.fr. i*r^v «llil'®*l = 6 x 8 = 48 OT.fr. 

frfWSjfifr R5f5Jwra Wia*p®1 108 OT.fr. ^ Wlll'sR 48 OT.fr. I 


8. ffalfr® (Pyramid) 

•qS.'gtsfH 'q-qp-'+s OT <4'4>fi>' 5 %sfr'J 8l<.'»J4 > fi» 

Ql'setH 5 l4 frl^lfrs ROT i 



frslfrwss 'gfr wwlwl ®iI<pIw<i «q^'sj'8t i*r^ ^ ’IP^osT^OTlG i«im»ImI Qi'Sj'st 
fps 9 Tfc?Ti ^oCT^fr^sr <i^sf (£)R? 9 H'o®pJ<.®ll R)'5'S5t^OT^5l^'^Sffr|n|frv!J 
^*lt ^ i frlslfrvstM i 'a ^fr^ (,<ic<pl(.il (.<plR<p fr’p' 

R?C<ll®t<P C^ftW frl^lfrcvs^ 4t4"4OT I *M'ffr^ S 9 !?' 'Sfr^ «wta*fjG4> f 9 ! 4 |Rgv!s<1 
SCO's! ' 4 ®Tt " 5 ?r I «M 'Olh'SlI frfllfr'b 4®1G's ^loslos ^fru S 9 ^ '0|<ipy|^ ol^Io 

Wl li'JBf Gift's *W<| J ' 3 G<P$ ^frf i ifr 44 OT 4 frfalfrt®^ Rf«T <u*qRl-g ^TtC^ l 


' 5 TSRl^ li'j'st c^Rj's 4*i4'^[t<p o'gH'W (regular tetrahedron) '4OT 
^rf 44sfi> fa^fr'S1 ^ frUlfrOM 3 + 3 = 6fi>*ifa'34fi> fr^ «!t^i 

~^PS ^fr^ '0|f«q>'s ^fr?r '»<1C<P(.« 9 lfr^ I 


^) fri^ifrus?- RsmwRr = ^>fr?r cwh + *tK^°i*twi4 c^pft 



S»«<J ftfil'B 




fa^ ■'If^ooT^fcoTr wi tar^sf 35®r, 



^oT) 


C^IITIt WsT h, |frora sffRfa r <iRS <3®ltiRT ^S\ l 

^T, l = Vh 2 + r 2 


*f) «l!*l^H = - x ljft?r x ^EFsf 

3 


Snk'jH ©. 10 (R.fa. <lliRPt^ <r#FR S*R «Rfa|\s t^-sqlf^cvto-si SCO's! 

12 OT.fa. I ^R ^RSjWR C^3RSeT 'Q «llil'oi fa# RR l 


?TOftR: ^f# w «wlwl RtfR ^ r = — OT.fa. = 5 

2 

CT.fa., f##tf5?T Sod's! 12 (R.fa. i 

W54R t^R MWIMI W®ilWl = s/h 2 + r 2 = a/12 2 + 5 2 

= V144 + 25 = \/l69 = 13 (Tf.fa. I 

.-. 1#lRw«l WiWR = [10 x 10 + ^(4 x 10) x 13] R*f (R.fa. 

= 100 + 260 = 360 R*f OT.fa. 

i*RS ^3R «TR'5 st = - x (10 x 10) x 12 'SR CT.fa. = 10 x 10 x 4 = 400 sr OT.fa. i 

o 

f#lfa5fi# TRSpolpR 360 R«f (R.fa. <*R? 400 SR (R.fa. I 


^IW: 

^) 3C'SJC < 1 5 '4 < I J R <K3 ^RSJ 'S <PW R*R (i) fatWSf 'S (^) t#lfaE 

'sjfa I 

*0 WWW! RSR, C^RR «rf^s ^R^gf# 3RS|WR C^ipFT 'Q «IR'© ; T fa# 
RR l 


(t. >i^^'Q'§R<p C^fa (Right circular cone) 

C^lCTt Ol'gt'SR WM ^BRf aRsflJ- T5W (axis) *TC?T ^sR b'gfaM* 

Q|'setfi>C<l> 4<RR C*r SR^g S«*R 33, ^R^gfw C^t# R@|f 

^?fi 






is. ©rjlRR) 



fron, oac Qi's'Stw 0,4 csrttir b^fitw csimtOT^ wr ,450 

OTl*R* S^*tf[ WI «flWCT i^SCSf? ^Mww AO AC = 0 ^PT, 0 C^ CTWW1T 
'5f*ffiKc < pl c t (semi vertical angle) ^*lt ^ i 

Cfflwa SCO's! OA = h, <uM< OC = r '3'^? (.9, 5 nl(. r il Scons! AC = l ?.c.®i 
~3>) <ii^'sw<i C^3 Fp® 1 = *x ’tflf*! x M'llt*ll Scons! 


= — x 2irr x l = irrl 'SR S ^ J 
2 


CWf 


*1) ?R5iwra ww = c^3pp®r + ^wi?r cwr 

= 7r rl + nr 2 = nr(r + l ) 'il < P < P 

’t) «lliivs*i = ^x x ^sf 

= -7T r 2 h w i pIt?P5PW ^ <f*# Sbb's?) (2«J%s fastM 

S^K<H 8. »ii|^'a'^l>i<p Scons! 12 OT.I^. ^ "411^ 10 C^.ft. 

c^lcil Scons!, <l^'SC« 1 <] 'S 5R5)'SC«1'?l WtH^pei i£R? W|!i|vs*i ft*# W I 


*l*lNI*i; ^)l , ll s J r — — (?f.1^r. — 5 C 5 !.!^. 

z 

^ot l = y/WTr 2 = V12 2 + 5 2 = 13 PT.fr. 

<W>nsM« PM*M = 7rr/ = 7T x 5 x 13 = 204.2035 PT.fr. (831?!) 
sflBtePRr = nr{l + r) = tt x 5 x (13 + 5) = 282.7433 PT.fr. (StlTT) 

= -7r r 2 h = -7r x 5 2 x 12 = 314.1593 PT.fr. (Still) l 
3 3 


lt=W 4 <1# <FlM 

'Q f*M?T l 



wf-sv, \5»v©5i ^-io^r getPT 









Stovstf *1fro 




'b. C*1 H<p (Sphere) 


<.<Pl(Rl WWW < Wl 3 1(. < t 1 *fC?T (,*8pi£)(,<p i£|<p<l|*| >jR«) 

«ih<.®i (R ^R^g C»im ROT i 'sR^afo OThc<ps i ^ 

^ffOTR W[ 'SR^S CT VPT RR OTHc<PS 'SR i 



CQAR OTlRC*FR o, RJlRfR OA = OB = OC ^ (&& O h TjREg P 
R*<jsi W R«i OA CRR1R RIOT R9 RR ii^R 'fl < pR> ->i^'s«i c 5 1l®i<pfi>c < p OTR <K3 
QBR ^5 tS«,RR <p«ig^ i <£p$ ^OTR CRR5 P ^R? RJlRtR PB i 

.-. OB 2 = OP 2 + PB 2 


:. PB 2 = OB 2 - OP 2 = r 2 -h 2 
OThw* RJtRlR r 'ROT, 

R 5 ) OTMwr C^SPFR = 47rr 2 R*f <3 < P < P I 

4 

*1) 'STRTsR = -7rr 3 R*T <3^R> I 

3 

R) h S»vs|*i voqtc^W ^RRR ^OTR RJlRtR = \/r 2 - h 2 4RR>I 


RR5f: ^Rsfij OTRRt RR Rt ^L><1=1iRER ^5tR RJtRtR 'Q WtR^sR fR*fR R»R I 


wiknH fr. 4 CR.R RJfOTR <RRsfi> CRtR OTI®m<P f*lfi>ER - OT.R ^ 4R*fi> ^3l<PlR 

O 

C^-sflv© £pvg^ ^«T i if W? 


C^fte C^1I=1C<P<1 = 


- = 2 (TT.ft. i 
2 


.*. vsfa = 


-7T X 2 3 = ——7T I 

3 3 


*\(s\ <pQ, *W(X><\ <u!>i!*f = 
.*. = 7rr 2 x 


2 

r C^T.t^T. I l 

3 

— RR OT.Ir. = -nr 2 I 
3 3 








©rjlRR) 


o 32 

1 *l'©lyilw, -7rr 2 — -—7r ^T, r 2 = 16 ^T, r = 4 
o o 

.-. - 4 CT.ft. 

SlkiH b. 'Sro'ol >11|^'S'§R<P C^Ffa, <4^# W*f <Ft1®R> 'S 

Plfa©ln ^IFT ^1^ ^5R^51 (Fruit'S CT, vslws «ll«l'oc»i?l ^*fFo 1 : 2 : 3 l 


^TSTNt'T: »((. r i <pf?j, ^TW^i Scd'sI 'Q ^5fr?r <u|ji!* 4 '*FTl3 s C 5 r h <*I?t r ^<p<p i OTC5^j 
C’1Mc<T"fl v5ddvs>| 'Q ’TSfR ^53T?, h = r 

'®|R(. S 1 wIHws '°lli)'o*1 = —7r r 2 h — — nr 3 

3 3 

^__ 14 2 _ 

C*ll G 1C<J i *l ^TRl^T = - f-7rr 3 ) = -nr 3 

2 v 3 ; 3 

Wt?F®*T = nr 2 h = nr 3 

12 12 

.*. Rc'fa 'Soft's = -nr 3 : - nr 3 : nr 3 = — : — :1 = 1:2:3 

o O J O 


^rlSjFl <1. ’ 

OT.ft. I w!5v 


mnsmg- c% iHt<M &m, sw 'Q ^st ^Ftigscsr 10 ,8 « 5- 

2 

<FlMI<>Nl £F^S Wf 

z 


^PlFflR: C®rte WW* ®ll?l'oi = 10 x 8 x 5- >R (R.ft. = 440 >H OT.R 

z 

^c*i <pf^, *pi?r ^R*llt = n 

.*. n — n x -7rf-) 3 — — (TT.fsf. 

* 3 y 2 J 6 

TJ7T 440 X fi 

ewigsnw, — = 440 ^t, n = = 840.34 

6 7T 

.*. ^?^ur 840 ft l 

wikiH V. 4^# ■>|ii^'3\^R<p c<pM(.<ps 'qk'si V, <w'8<.'i* w«w 5, 

r, \5a>ss>i h i£R? «Ff '^]*K < pl c t a rc°i CtHf'S C*T, 

. _ ir h 2 tana nr 2 ✓ _ 

^y) s = -=-^<P<P 

cosa sina 

nr 3 

«!) V = -7r/i 3 tan 2 a = -*R 

3 3tana 



\DOO 


Sa>Vf>$ 



frozr, wWwn 'Swvsl OA = h tR«nlc.*il ’S»'®l AC = l , Ijfw 

oc = r ^Nc*m zoac - a \ ^t?, i = y/W + V 2 \ 

fsaj nos (?NT ^ CT, tan a = y 

h 

r 

.*. r = htana ^T, h = -= rcota 

tana 


^0 S — 7 r rl — irrVh 2 + /i 2 tan 2 a = 7rrhVl + tan 2 a = 7 rr/i\/sec 2 a 

— 7rr/iseca — 7r(/itana)/z,seca —- 

cosa 

9 9 

7 T?" 7 T?™ cosa 7 ir s 

' 0 |hl<l, 5 = nrhseca = -rcota =-=-^<P<P 

cosa cosa sina sina 

^t) V = yTvr 2 h = \-K(htana) 2 h = ^7r/i 3 tan 2 a = ^7r (—-—^ tan 2 a 
3 3 v ; 3 3 Vtana/ 

f3 


7rr 




3tana 

H. (Rtf’fa 5 (Compound solid) 


^) w||*|\o|<p1s vj^<)Ag<] vo®T ^ <£r3»fi> W fliercfl'SI M>lMl 'ot®T? 

^TSTt^T p fsfarafS <HC®1 P# C^nfSfa p l 

*1) i£R# fstWOT 'Q l>vp8«1l<M ^ W1 ^ liR? bpooHafiSwj 

fsfStCsra' -q*m ifRsfi* 0 <nR<p WT*g PI 

«t) 'Q 

<^R° c<pH<pI^c<p ^(,’lh(. < p«q 'Tp p i 

•SI) vs tiRsfij faPublM* WIS *tf 

^JM^T ^®lt CW l 








>5. eulftifo 




^ Wil ftfp Sintra? (Rtf^ Wt 

tUTT i «i(.»i<p tjR5*i*n«i *«IH*TN3 (,<J1 RRs i <JlU|aj <p<ih 'oic r l < P ^5 <> R s ?r c t'8 

Wp RSTTOT 



Sil^,$H <6. ^yM^jepm frw 15 otJ^T. I 5.^1 <1 Pi Pi'©Is '5!tffa?r '5T?c*t?r ^)l ,, ll*f 3 OT.Pf. 

^CpT, ^TSTSt^oCpR C^3R55f \s 'q|i|'o»| WI 


^jl^FgjPRj ft# 15 <r.R i c*rc^s ^ sfHs '$r<btt«T^Tff^, <7R^$ 

PiProls «il^Fsfl l = 15 - (3 + 3) = 9 OT.ft. I 

^sm ^jW^fet wIwr ^ sit'ar^lHlffa ^vayn <,*wi<w + 

PiPi©ls oii^fa* ^r?cp ww 

= 2 x l x 4tt r 2 + 2 tt rl = 4tt(3) 2 + 2tt x 3 x 9 = 90tt = 282.74 ^f Ff.ft (slftl) i 
z 

®rtWT 

= 2 x i x ^tt r 3 + nr 2 1 = ^tt(3) 3 + tt( 3) 2 x 9 = 117 tt = 367.57 *R CT.fSf. (Stm) l 

Z o o 

io. (ii-qafD (,=1l$J<1 Tpf*f[ C»1ht<p*q <^$.(.<1*1 ^)I J 1 15 Fi.Pr. <iRS C<R 2 Ff.Pf. I 

^) Flhw* ^pHt w i 

*0 c®tterc^ c^f %?f Rwi> c*ft*R> fc»f?f "5 «t i R«5 Flhc<ps 

G*spi£)*poi <p<l I 

*f) C^l<=n<pf5 «il^fa* 4t5 C*1«T i «Rf^s ^?c*R 

®ll«l'©*l ^ I 











Soptf>$7 5/^5 


OTSTTf C^IHc^ <il$.«13 <JJfr 15 C^T.fsf. 
w ✓ 15 

.-. C’lHwn = — (TT.^f. = 7.5 C^.fsf. C^IHw 1 *! C^J 2 (Tfj^. 

.*. C*tM^ ^Ht WRI = (7.5 - 2) OT.ft. = 5.5 (TT.ft. 

.-. OTRe<lR ^pfoT WC“R «llil^ = -7rr 3 = -tt x (5.5) 3 = 696.9116 *R OT.fi. 

3 3 

(2tl¥) 

^f) i£)*ITC«T, <131^1*1 7.5 C^f.f^. 

__ 4 

.\ C’tHw = -7r x (7.5) 3 = 1767.15 C^.T^. (SilTl) 

o 

,\ PIWW w OTRR ^srr?n©R = (1767.15 - 696.9116) = 1070.2384 R»T OT.fi. 
(£fR) 

<pR, Pit# OTHc<P3 <ijM^ r OTfi. 

.’. fit# OTI°1C*P*1 ^rtTT5»f = —7r x r 3 ^R OT.fi. 

MW'S #*ff c%iw OTfif fics fie# OTh<plu ftsfi wt wit!?, OTe^g otRR 
'®ll?l'®*1 Pit# OTHc^M WR'oC'R rstR i 

.-. ~7r x r 3 = 1070.2384 # r 3 = 255.5 # r = 6.3454 OT.fi. 

o 

.-. fie# OTM4#« ^vswn CWf = 4tt x (6.3454) 2 = 505.9748 R*f OT.fi. (SIR) 

«t) fie# OTHMR 6.3454 OT.fi. 

.-. fie# OTHe^RT ^jm = 2 x 6.3454 OT.fi. = 12.6908 OT.fi. 

CTe^j fie# OTR#t> 'sr^ Rte^r 4# rr, OTe^s fcfii ^ 
fie# C»1ht<M RJte^R RSfR 1 ^pRJfs *1*1^ '®ll^p85l RtC3iR (Ppqj = 12.6908 OT.fi. 

.-. = (12.6908) 3 = 2043.9346 >R OT.fi. (SIR) 

fie# OTHcmps 'oilo'® r l = *l*Ht t’lHw t®lWs 'oiR'S'l = 1070.2384 R*T OT.fi. 
(2fR) 

• «|$|fi5« ^Rfi^s ^T?C»R ^rt?55ST = (2043.9346 - 1070.2384) = 973.6962 *R 
OT.fi. (2tR) 







WJftr ©rjlPiR) 


00\5 




i. <5^ «lUl4|4l« VM^* ft# 5 OT.ft., 2R4 4 OT.ft. ^ Swt 3 OT.ft. I «fRT sp< 

^V3? 

sp) 5 a/ 2 PT.ft. *0 25 (R.ft. *t) 25 a/ 2 (R.ft. R) 50 (R.ft. 

$.. C<PlWl »H<.<Pl*fl Quest'S «iR)'5j«r Rff^R ft# 4 C^T.I^r. iflRS 3 PT.ft. I 

(i) VH^IU iRsfi* <?m4 

(ii) xii^fS 4#) Rs^s^f# PiPi®ln ^ 

(in) ^5,# ^jftR C^apM 9n R*f CR.ft. 

'S’iwn vdcvJr 'oilc,»ilc < p Pi cm Whl5 »il$<p? 

# i ^) ii sf) i 'Q Hi sf) ii *S Hi 

Pi cm WlM ®ilc e ilc<p © 'S 8 *RR sfwR 5'a<i Re i 


2 CR.ft. <ulc->is lar^sfB" csfl®ras r®t ($#> PiPi»ls «il^R>s Rtraf P><Mc<i <su> 

rri 


vs. PiPtoIsIm voi|?|v®^ w? 

# 27T sr OT.ft. *t) 47r SR CR.ft. sf) 67T SR CR.ft. R) 87r sr CR.ft. 

8. PiPvaliilM ^SRft^o ^5fSJ*R vaili|vo»i ^5? 

# - ’SR CR.ft. R) — SR CR.ft. Sf) — SR (R.ft. sf) — ^R (R.ft. 

3 3 3 3 

R««l ^StSlR Pof'QC's (t « v5j SftSR l 


fr. 

vj«. 


8 . 

V. 


6 CR.ft. <Jl>lRPl$ stm RsftR CSIH4C4 sfftnR 3 CR.ft. ^Rt^f 5 !^ 
RV|^ft4 fiftalil ftfift lift i 


4) 4 CR.ft 


<0 


' ^s>5? 

6 (R.ft. 


sf) 8 CR.ft. Sf) 12 (R.ft. 


PlPl'Ol«I5« t*WI*P a l "4VS R*f CR.ft.? 

# 24tt t) 42 tt sf) 72 tt sf) 96 tt 



RRt RfiR i 8j«l*fW 7r = 3.1416 *Rtfs ^R 


0 


srr*|R ft#, gR4 VQ S»vs| 16 ft, 12 ft 'Q 4.5 ft l 4R 

< $F®£fR C^2JSM, wfo ft# 4R? ft®fa i 

vfftR^sRv3|<lpvjTs 2.5ft. ft# <3 lft. 8Wftf*H> (v5JW'sft c t slftsfR) (£Rsf5 vailiivoM* 

■SfeTRlRR v5w>vo| 0.4 ftlJR iSR «tR^T v5R? «p5J 5 ®ft«f WB C^spsf ft 1 # W i 





«o8 


&. «ll*l'sl<Pln 5 OT.fi., 4 OT.fi. 'S 3 OT.fi. : 5OT, ^ 

*ilifil*lv <i*n.<ps c,' 3 p<fl<p e i fi# ^ i 


io. 70 ^r ■®RJ «S^»f c^tc^®r fitf 1 ! <p<k.« ^ ^rtc® £TC®J^ ^Iww 4.25 
<fifii?m CTCTt 'Q 13.6 *wfifcH ->^F«tH «rtc^ i 34 fii&t<T *NT '5OT, 
vS»'©l w "5^? 


ii. 



(.•spiH<p«1 >Q ^rt?T5ST fi<fi <P31 


8 OT.fi. ^ l>fi?r 6 OT.fi. ^OT, 7 T 5 f£|'a(.®ui 


i*. tfRsjfc C^Mf?^ 24 OT.fi. 4<R «|IH'SH 1232 ’SR OT.fi. i <£RT C^TfOTt 

S»\»l ^0? 

i®. 0<plWl ■'RwRl fi'jC'st’fl frfij 5 OT.fi. iW 3.5 OT.fi. 1 ^tp 

D'jfiw 3 OT 'SFR*§> '0||«'0*1 fi<fi W l 

J8. 6 OT.fi. < Ul 3 ll*J" RR^j OTI®lG.<P<l ^'©<*1 'S 'o||?i's*i fi‘fi l 

id. 6, 8, r OT.fi. <111^1*4 I'O'ilS <pIcm ^®T ’iPlc?! 9 OT.fi. ^JOTR fif*H> ^<pfi5 
OTfiw *|RH^> ^?It "^OTt i r <*TCr ' s It I T 1% c f?T W i 

i'Js. Tpf’lt OTtP OThw>* 13 OT.fi. OTlP OT*f 2 OT.fi. I <£ OTHW 

^1^5 OTt^f fid! tflr^ fic?IT> OTt®R* fcofi "^OTt I Pr ^fOT w ^? 

i^. 4 OT.fi. <*wfi> fic?fS C*1M<f>(.<P #0 5 OT.fi. 4fi4Jl>>1l«ffiRP& 'Q ’W'tolM <$| 

*pHt OTI®R> SRp ^31 ^OTt l R'ofi OTI«H>fi> W 

iV. fic?ll> OTHw**! < Ul > ll*T 6 OT.fi. I iflRT Ml^l 8 OT.fi. (fi^U 'Q 6 OT.fi. 

< ul(. j i^ <p?ifi5 RwS fiProta sl’^vs ^fil <ilw? 

ics. — <?r.R c’ttw ^®r IS<p'»ic<i 

7T 

4l^ ' ? It?I l ^T?C*t^ «lli)'O r l I 

*o. 13 OT.1^. C*H*TC^<I C^W CStC^ 12 OT.fi. t C^H f^p W 

fic?r <ulCJ1<) 5^ 3 T 5 T® 5 T C*ih^»Ii>W C^f l '®°lltffl C^SRpoT fi*fi ^ l 

bl4»Hl^S 4l^W<l 'Q sw ^nasw 1.6 fi. « 1.2 fi., ^S\ 

0.8 fi. <4RT 3 Pl.fi. 1 <ll«|l^<l Bvow<l «(.«1<I C^SRM "^o? £tf% 

14.44 i>fat R^lc^ ^l(.5|^ ^ W 

120 fi. fc'P'U 'Q 90 fi. SW (^fisjt 4 !) «ll?l'ol^l<l ^fflC 5 ^ o'gR(.<P 2 fi. 'Q 25 
C5T.fi. % Sflffi fisfcf Ws 25 OT.fi. 12.5 OT.fi. !fiiW8 OT.fi. fift$ 
■^^[OTT ^ ^IftOT? 

^O. 4^fl> Wjf « SfOTP 4 : 3 ^ «llll'®*1 2304 OT.fi. I 

£tf^ ^’f(.-»iR>fii>iw io Hotot ^ ^p ^»mr %p fiu© 1920 pf 





'STCM ys. ©tilRR) 




^ <1^^ ^laff^Plt f^f?f i 

*8. C^t«Rs 'SIRIM* liRfir^fpSKSaT 7.5faSRi 2000 :! fafa3R 1 Sffa'f#flo 

bl^c«l fa ‘'ifafffi <wh«fa «TT^tW? 

4' 5 J# ’fa'getfaH falWR ij^fa ^fp' frfal 6 (R.fa. 'Q 8 (R.fa. <*R? ^sr# 

fa# ?1p SlOoJ#*) ft# 10 (R.fa., S®v»t 12.5 (R.fa. l fal^#*) Wl'oOSR C*M*M 

'S «ili|'o«i fa# <q>n i 

4 <R.fa. i£r# p*r *n5^stRR fasrcsR Se^st 5 pr.fa. i ^R rrsiwr 

C¥3RR « #*I*H 

6 CR.fa. <#RI“|S ^va'jjc.eto ^*R «)<i fat's i3<pfo faRlfat's*! SCO's! 10 CR.fa. i $,3fa 

?R5Fst?R c^srr 'Q 'oiiii\»«i ^r i 

^V. >XRsfa p5f &\§ j 's«ic<P'a wwImI *JtRR fr#T 8 (R.fa. P®T, ^SR ^RSj'stem </spi*i<p«i 'Q 

'0||il'S*1 fa# ^R I 

^if^RR fatRT ^ 3 fa. fcfajfafafa «||4|Vsl4# R*R*s « S’ttiR Wf p*T 
faRtfaw l faRlfaflBR ^1p £#J 2 fa. 4<1° Scovsl 3 fa. ’RffiRlf# ?RStWR 

C^SRR 'Q 'S||i|'S*i fa# WI 

Oo. 25 fa. bfal'Q 18 fa. £faf fafaN> ^[fsRS’R'JRfal's ciloM #R W3 wilc'i*i Sco\s| 

5 fa. I Slfafa 3KR £R4 14 fa. RtR ^jfffST R#R «#'s*i fa# W l 

©J. ^>) fac.03 faftSR 3 R2i'SC,®l*l C^SPP^T fa# I 


D' C' 



«f) *W<P'§fifa R^E# ?RR «#RWJ 4R# *$53 vm>«> «lfaw 1.8 OT.fa. «Jl»lfiW> 

<p\o’j i c.°ii fat# c^r* ^Rt ■*nw ^©T fa#^ <j#r*ur fa# ^r i 

vS^. liRfa • > H^G'3?i»N > 'olp v5w>vo| 8 falJR <4R? <£T?T ^f# 50 fat# l 

R*) 'sT’^fiR (*«il<.ll SCO's! fa# ^R l 

R) 'sfajo 5 3lM«T < P«(.'o < P's R*lfaT>R wf# SlWRR ?,(.<!? ^sfafaf fa$C?R ’•fajHIf.'l*! 

’Ifarfa fa# ^r i 

*t) 's'fafiR 2|faR*1faoR ^Jh'»|(.*i*i ■pj 125 ^W^CST ^»)h«fa 


Tp^t-voi*, ^W)\s<i ?tf*^©, c&^r-io’sr (2#f 




'srajfer *8 


(Probability) 

^itsrat -»p# <imi?i w «rifo i cw 4<rRr <£rc.iOT.1*r. *iftat?r qmm 

*ih ^i?r tofht ^r, <flPfeit ^t*r wcsrt ^wi^it c^f*r, 

'5t' 9 |4||i£ll *iT'Q*lM ' 5 RJH*Tf C#f, 'oll'Sf ^FS '5'Qyi^ ^5f ^oj|R i C^tOTt *R»il 

^1^ cto «iR*i>?i^I <?II<pg®i$. ^rtsrat »i«hiWi ^>«lt ^Fr i ^ 

«li3»ll3l <F^<lT C^Rf '®T Rwi i Fp'g g<pIg*iI ' 5 It?f^> '5Tt»T Rtf® ^It^ «Th 

^ ^f*0tW ^RIT g<pIg*iI *lL>«il j t«I<i*iI^ ^TtvFlJ^ "SIH Rf^for^ RR>*| ^ 2j e H^t 

■>1‘Hc<^ ©f|*iG<ll RFd'S ’‘l 15*11, *|5»ll 'Q J 1'®#I<U <)l5*ll <PSC'£> ‘ P 1I’SK.*^I I 

^ ^*0t?i c*tw Rrofkf — 

► wmwi sti^it^ut^s’ii^Ri 

► RFf® ^rf, wm « mtt <rc® 

I 

► 't|bll«l tMtf'G ^H»OT *p*ll*p*1 ^G'S ’tt^t I 

► >^i<wi Fr<# ^us *it*rc?r i 

► *1^Sf 'G '5fspjjt^‘ '5fSj|Sfl 7 T <p<\03 *II«1C<1 I 


*tffat (Random Experiment): *P*I»T t<HWl j t«Hj TO 55 ! «p«il^p«i 'STlft C^tW 5 

WRf ^llw R j,< } ’IIWiRg'® g<pIg*iI (£i<pf5 RFF> gm>I?i R* ^t RFd'© ^gh <i®il 

*nrr *rt, frR *iffar ^r i ptspt ^^nST ■spt Rg^*! ->i«i<u <p«ni*p«n f% ^st 

«ll»Kll WtR FPj■ 55 # Fg^G^ C^PT <P®ll<P e lft ^t «lNs I RFb'S 

<i ir iG'® *Hf?r 1 »j>nl T*iG**p^f “"if^t *lfN ! t 1 

(Event): (TPtFff *Wl*W ^t *Wl*ft*M ^TT TOTi 

lil^t ^T ’lH'spln 3 I WNH OSftvS ^T°*Jjt “SlPSTTbS ^I^ft I 

WWt^J (Equally Likely Events): *lF? C^tCTt ^t*jjPir »1*ll<Ml 







'srajra i8. -jwmt 


v5oH 

*1*11*1 ®Nfa <±l < pfi> CbtSI C^f*t <P*l *l«l<l) *Tf ^ v oc < l *li>*llt[G e 'll<. < P *i»i*wl^j <k.®i i 

CWT liRsiJt "^Bt Pic^c’f C^® c5®f 'Oihlsi *1«hll *l*lH l ^ssil? C5® 'S|W 'S c6®f 

^»lt J 1*I*1'«I < U I 

« ffim (Mutually Exclusive Events): 9 tffam ^ ^Tf 

'omjiSI ®T3faT ®MJ *Tf *ii5(.'s 9 ttCB ^>G<! ^ ^5 r ll 9 lt. ,? llG<P 9 l? 39 fa Rfefj ^TB*TT 

<10*11 c*tsr, <4<pBi PRc 9 !^ ^jBt Rcp 9 ! ^psiw C3® «ihl ?t c6®r ®iw Rfe.fi ^ferf i c<p*H 
c^® d5®r 9 ttc?r *rr i ®rfat?r d5®r c?® 9 ttc?r*rri wffc <s® ® <&\ 

®ll>IW> 9 ttt?r ^ i 

'q^°l *p°iI*p®i (Favourable Outcomes): c<MWl ’ilfelsi <4 <pB| xifels «p®il«p<»i 

^lt «ii>ilsi 'o|^«i ■*p®rN 5 ®f i 4^# Wt ftw 9 ! <P-slC®1 Rcstl® ^QTTl^ «|^®I <p«ik«i 3 
fi> i 

l^llwa (Sample Space) 'Q R 5 ^ (Sample Point): o<plcil ’llfelsi *l«l<u ^®T 

*P®ll*P ff 1 Rcil 9 lf2>'® C*iBg<P •TSpTtWSJ <10*1 I »|<nl fiwl <P51C.®1 *1«hj <P®ll«P®1 9 tt'S'?It 

*ftTJ, (3® 'Q d>sf i 4SR S 4 9 tft^C c l? *p®iI<pc.«i«i c*li3c<P ’jf®® <p<k.= 1 'oiN-sil 1®NE® 
S = {H,T}\ ^ S = {H, T} i 'JJOT ^ ^St 

to 9 ! ^lt i ®1^T W* S = {HH,HT,TH,TT} i H^IWWlsI 

si1%f& $*iwhm> fp^nwra' ^T5*n i 4®<mr *iftora 

S = {H,T} H, T :2iO®JM>3. ^ 

*i«h*il 

*k.*i <pR ^"pBl Rsig’N 5 fec* i r*‘ 5 t <psil 5 ,g®iI i 5 , oil*il<i *T»h*il <P's? 

<PflG«i *i«I<ij <p=nl<p«r»j[G 5 il 1 , 2 ,3,4,5 ,61 wlIU 
^ <penl<p«nf|M *i*i*i«hj ^ i <.<it<i*kil <p«ni<p®i ®ll>llsl *i«l<i*il ’’TsiH i ®|®^ wc^lcil 

m\*&\ ss’ii'oicMsr tq^s^t i 5 >i«i<i*ii -1 ®irsrar 

6 

P( 5) = ^ >il®tR 9tf§ I 

SiIrsiH $.. Rsic 9 !^ Rwc 9 ! CStt® 'oil*ilsi *i«H*il ^P'o? 

ml i^w: 9 i ip=i|4|==l^lt 1,2,3,4,5,6 I 'SIC*® 2, 4, 6 3 1i> 

cstt® f® 1 ^ wwlwl ^ft^r cs?®5 ^ ®r«fK c^t® ^^<4 

_ _ _ ^ 3 

<P 9 ll<P«1 3 I OT^S *l w ll*P 9 l , J^ G ll *1*|JT«|<U, ®1^ c®it® 'Olhlsi J 1'SH*ll - I 

6 

_^_ 3 

.-. P (c®®®^^) = - i 



\Sob* 




®l9,CR Jre(l<i-ilc.*T> lil'otER RS'ealfii'a RSRl RlR: 


c<p|c*il *i!5*iIr j i«I<j*iI = 


t§$ xii3il<q «i^«i *p®il<p®i 
RRSl *p®il<p®i 


CRRERt Rftto WW R^Rf R^tR *Ml*M R#lR ’’^J 4R? RE=fos n (3TSTSJ RStRJ 

$w> RtER i rRr (.<pk«il 'o)^8i -*p«nl<pc.«m rIr '*Jrj rr ^sRr jr«h»il*i rir ^Jrj 
' 5$ i «iir '^r^r s T «i^ e i <p®ii<pc°i*i rh n rr, ^©rr rsirrir 'sir i rr i rrrer ruirrir sir 
o re® l ^r rerj to> i 


Rc*R Rsm* rSri 

ffi w crreri RftotR ct r$rt wot r$er to lRf%® r$rt rer i flto rSrir 

CW R<al<WlR RlR 1 RR i ERRR, ®!TRlflRslR ?jR to $&|R R¥tRRt 1, ^ ^ Rto 

to ®p® to 4R >i’«i<iRi'9 11 rie®r ctot?r ^5 erri to rt, s® r^irri i i 4 rs5t ^st 

iRER 5 ®! RlWlii H WlRT T torn -’i^Ril'S 11 <£R>I>T Wf TreR 5 *! RffaRR C®fH5 ®[RRT Rcetlvs 
R°Rjt ®I|R|R Phil'S 1 1 i£|^TR 2|(.'©Jt<P$. PiF&'o RT?Rt I 

RPTCJR R^Rt: t<plt«ll RffatR ER R^Rt RsRERt RT>ER Rt R&E® RtER Rt ^lER 5 «|R«<3 RlSRT 
RERI , W R^RlR R^lRRt RR RRR '^RJ RR I CRRR ®lTRi»i)<Ph 3JR *tf%R 1 rR> ERER> ^ER 
WIRT ^JrTrER 5 'sj^s RlER >4R R^tRRT *]R) l E'srIr RlER ^JR CRRt RtER (RR R^tRRhQ ^[RT l ®ltRlR 
'RRRJt RRlt Irg'^gR 7 ®TlRtR R^lRRt'S ^RJI iRRIER £|c'©J<pfi> R§Rl^ RT>RT l 

tSrIRRR ©. iRRS^t RERE® 4 i?T RlR, 5 T>t RlRt 'Q 6 T>t RRERt RR ®TlE^ l ItR'ellR 4RR?T RR 
ERRt RERf I RRfi> R>) RlR, R) RlRf 'Q R) 'RtERf RQRlR RRflRRT R 5 ®? 


RRTR1R: RERE^o C*!# RERR R°Rlt 15 i ^fRotER RR ERRt RER 15 ft RERR CREtot 
4R# rIrG'o RlER l ^®Rt? RRSf RWtRT R 5 RtR 5 R = 15 l 

R r ) *)fR RlR RR R'QRlR RBRf R i RERE$ CRll* 4 1^ RlR RR 'SltEg l 'RERR CRERtERt iRR 5 ^ 
toERt RlR RR RERI ^®Rt° RlR RERR 'R^R R ! RtR 5 R = 4 I 


:.P{R) = 


RlR RERR «I^R R 5 RtR 5 R 


_4 

” 15 ' 


R) 


*0 


RRSf R^JlRJ <p«il«p®i 

«# RlRf RR R'GRtR R^Rf W I RERE 5 ® CSfl^ 5 1^ RtRl RR ^RtE^ I ^ERR CRE^tERt 
WtRER^ RW RR RER i T^Rf? RW RERR «l^fR SPRIER = 5 1 
_ RtRt RERR R^R «PRl<PR _ 5 _ 1 
' ^ RRS| RRtRJ <p»il«p«n 15 3 

RfR RRERl RR R'QRlR R§Rt B I RERE® CSHTj 6 RRERt RR 'SflE? i tilERR CRE^tERf ^R 5 !^ 
'StfRER^ "RtERl RR RERI ^®Rl? <Plc«ll RERR ®I^fR R^RtRR = 6 I 
RSlERt RERR W^R *prI«pr _ 6 _ 2 
^ ’ — RRSf RRJtRJ 'JpRtSpR 15 5 


% 





is. »wi<hi 


OOcS 


^1W: 

■^s) t£)<pfU ^»| fiw*l <P^I "5®T I J T®*i<l«il^lc.®ll G^H <PS I 

(i) 4 (it) Rcstlvs ^T°*ljt 'SfPlt (in) 4 4 ^ C^f*t ' 3 T^^DT 'SfW (iv) 5 >SRr 

*0 (£)-^f& st^rc® (5^ *ra?ra' 6fi> ^tOTt, 5 fl» ®n®r, 8fi> ^iw »iic^®i «rc^ i ^ -^s 
^<pf5 ^lt#r Ih'»Ig < 1 Fwlfrl <P*I ^C«ll l Pit(I»iRl^ »i , «h*il»Jo*il ^ l 

P)<llf&'o (i) °ll°1 (ii) <Pl(. G ll (Hi) »lM (iv) < PlC <f ll *T?f 


^jl'®1'a<P *iwhtl 

<|l«R>Iw -n^hil ft«far <p®il<p®i , J[Ci s nl *i»Hr«hj ~^s ^ i ' 5 R 55 r CTOJ <p®iI«p®p]g«iI 

^ ^TT i 'oN'bl '»i«l<iil<i ^RW|?r 'sj\s «t*W W ^ i 

<I®Tt ~$m ^rat^Tt 30%, f^FM ^<IW dlfaw* 

’Stft ai’WMHl 40%, i#ttT ^t*f Qk^O? ^53tFtC“fr Sff 60% I 4^1 

Pr*ll*'o CTTIt ^ 'oi'ok'os 9 lfiPT? , *lJt*T 'oxljI'®fe<P ■*l«l<wls *Tt?J lc ft I 

^ll*! 5 , ’^EfT 1000 4N <P3lil 523 4N C5W 9 ff'9?Tf C 5 !®! I <4 WM C3J®^ '5|lt 9 lfe >< P 
523 

= 0.523 i *rat W vjJainSt^ 2000 ^ iwt ^\us 1030 <^S ^tc>T i 

i ®t^t 2000 ^ira?r w h «^rt = 0.5151 ^ ot, 

Vitaliis &iRi«j <?tE®T ( 9 i31 , *pili5 <i'®c,<iPf ^ 1 ? ^?rf *rtw) 5 t e l^f? , «ut?"5it ; # ifl'sr 5 ? 

liRsfi* ^T^lJt^ 44^1441^ RG4 *)Ig<P ^ifS Pw 9 ! ^<IG®1 GRV9 5.G^ I ^G<P5. 

■^bfofo<p '>l«l<l*il ^«Tt ^ I 

wil^sH 8. «ih^l'QTJt 9 lt'QTlT ^ptft Bps'll 3 . ^Ig^i TJfat “Kgs 21 1*H 

^g? 1 '»irg 5 i 8 ^R> *i«i4ii w? 


^T*lWT: g<ig^ ^ 31 f^T "STtW 21 t^T ^ rg<ig^ i 'o|rg«i g<ig<pIgiI 

^ 21 ^ 21 
^TTt^ — i 8 ^«llR ^RJ ^STTt^ 'Wt^TT — I 


Snl^H <t. C^lwl RiRRJ ^oTW?r ^rtte^f (R*m C’H 65 W\ 40 ^PT colwm 

^ s T’t'5f, 45 W\ W^k, 52 'SPT ^\{i\<?\ i tfTC^ ^^C<P li<i^it.<i 

ifRT W? «Tt Phil'S 

W? 


^IPT: *|fappr CSft^ (65 + 40 + 45 + 52) = 202 l 

^[^s? <I 1^T 52 'SPT l ^Wf°, ^ <ljl^<1 <s lfSr^ 5 t ^51^ J 1'^l<l r ll -l 




Sop VS <7 s 


«io 


2Ng bio'll ’’ifagl *l£®g 65 ’’SR l £Wg ^ItM 9 lOl < pl 9 1w*i gt (202 — 65) = 137 ^g l ^sgf?, 

^37 

sm 'o)ic s ii gUgi *te\ 5 g gt ^g j r®ii<i*ii = — 

202 



g^glC^Sf iflW Probability Tree glgt •gwRil 1g*fg 

'©llt’fjt ^«l| (.glc.»ll '^iSl'spl'JJ <P®ll*P°l*jC. s 'll Pi til OT CT* taR gg '©log 

geg i «rcgg* gvjgicmtgg «n^ cg*t g® ggi ^gg c^cg ^rg^rt R^ *mr ggtf 

'Q g>jglwi tefg wt ggg 3 rti: 9 t^ 4gg R* ^ ji^mhI's gieg* 1 www ^rat 
probability tree ^g glglc<u taR <pgc'o *ftR 'S RRjsi *iiR|*i *i'al<H'Q egg <p<jos 

^nt% 1 


'SilggH 'b. gw <pR, R*n. <> tg s »[d(l vggsgteg vg<p^R Rw 1 ! <psl ©wl 1 
fc®R gsg 1 sigg ■sptg h <gg° R , €tg "^glg t ®ilgR ggtggt R*fg g*g 1 



ggRR: ^ ^ gH Rwcg Rmmi gsgt gig 1 am gfc*r >g^r -551 

1w i, t 2fi> *mI*m H ^sf^tgl T wtgff© *tftg 1 Rftg gte*f ^gg 'gist Rewte 2 fi> *H*m 
h t ^ngu© *nor 1 *iftotg cgfs hww probability tree «og gigtw P)*mm 
cggtegt gg 1 



g^gt fg^t^i hh, ht, th, tt i ^igpg gygic^ft geg {hh, ht, th, tt} \ 
i^gteg gsjgr R**^ g?gjt 4 ^g? siRfrl g^gr R**j*i 'aiigig ggtggr ^ 1 aim ^aR h ^ 

tg€tg ■gjgtg t ^iigR g^tggt geg, p(ht) = - 1 

$g|gg«t <\. geg g#, f^gfil gm ^ggfg Rwg gsgr gegt 1 t%gf& Rgc*l^ gpl ifr^gtcg 
(fizgig Rwg g>gl gc«i, probability tree taR <pcg g^lcg^R c^Nt'a vifg? Rct>g gBgt^rfg 












'STSOttl i8. »Wl<Ml 


R*R rr i r>) c<p^«i ^rsiJt d?»r, R) farn C5^5, *t) rsrrw 4<pt>i c5®t r^rr 
r^rr <rrrri 

RRtRtR: RRR Uj5T I^R RtR fiMMl R# Slf^ RlER 2 ft *Ml*M if 

©fRRt T ©il-’it© RlCR i CRTS <p«q|<p«u<p probability tree i£R j iIrIc<ji I*R©Im CRRIcR RR: 

£fRR ^j5R fR& 


RfR^BRf^R 


RfR'gBRfRfc 


^©R'sfSR 1*& ^©R IJiSR f*R ^©R^pRl^ ^sR'^BRI^ 


H \T 


H \T 


HHH HHT HTH HTT THH THT TTH TTT 


^©RCpT 


^CR: {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} 


(flRtSR CRlT> *RR R*5 8 fi> lf Rv ^BOTR wwll RlRt RI>R RSJRRT - I 

8 

R*) e&ft cB®T RtQRR 'st^pT R^R^cR {THH, HHT, HTH} = 3 fi> i 

3 ^ ^ ^ 1 

.*. P(1T) = - (t<M*ll SlfafiJ R-) 

8 8 

R) QQB (. H ) ’It'STR RlRt {HHH} = 1 ft i 

:.P{HHH) = \ 

R) RRRr5F lft CN (T) RRlRR ©l«j^M R5RRM if if if ^5t R# rrrcri *>RR 
{HHT, HTH, HTT, THH, THT, TTH, TTT} = 7 fl> l 

.-. P[RSRRFF IT] = ^ 

l r. ^ < pfu ftstRR* ^1 'Q i|Jal <£1RRR Rw 5 ! RRT ^.w! i Probability tree 
fcsR <PG3 •T5RW3lf& 1RR i 'BRR 5 ^R? 'SfBR if ©llRN R^tRRt CRR RR l 

RRlRtR: 4Rfl> m 'S rnft -gst RwR RffotW ^ RTR %RCR RmmI R# i RRR RfcR 
>wl Rt.’spt.R 6 fi> R s RR 5 R {1,2,3,4,5,6} ©iHt.'© RtCR I R^R RfcR yal RwcR 2 R <p®iI<p®i 
if ©TRRT T «(h(.'© RttR i ©R RfR»R CRt? *p«nl«poic < t 1 probability tree <*R RRtCRJ Rr©Icr 
CRR ttRf RttRi 










ScDVStf 





W: {1 H, IT, 2 H, 2 T, 3#, 3T, 4#, 4T, 5//, 5T, 6H, 6T} I 
CTl^ *^f(t 12 fi> i .-. ^5tU 5 '?Bl?r H 'aMN P(5H) = -^- I 

±Z 

2 cs 

wik^*i &. wiwo T5t<Fr *H'G¥fa ->i«h*ii - i*ras '^fspiifl 

5 

<$& ^anm *remr -1 ^tt?r ^ Esprit! dt^ ^ ^QTrt?r ^i-hi w? 

Probability tree <u<i3js <pc<i CENT'S i 


^PlWT: »i«l'q*iis "sitwr probability tree s,c<i 



<rn?f <s <r? «ii®r*iiDc'® afar *rt’art?r 
p[2f5Ri^ m*iif dfcr ^ = = ^ = ^ 


^tW: 

^) Probability tree ^ ('©•win "551 Ptwc*! 1®N 

«l^*ll(.‘»pi£)fi5 fcof% W i i£|«IH (i) ^j5T 3 <p®ll<p«l (ii) 2 T 

{in) <i©(,'stl© 2 T «lNs , l'«l < l r ll ^?T I 

■*J) 1 f5 ^1 'S 2 f5 ^jitl fiw 9 ! probability tree fcsf^t ^?T i 

























, ®r«um *8. 


®ys 




i. 


fnwn <p^c«i 3 c<plif5? 

^) - *t) - *f) 

6 3 

Rcb-fl ^s«lT CSJW ^ o »ran 2faS|n ^>3n ttI^Q: 


2 

3 


^0 


1 

2 


«i^iuo ^l®r n®r 12 fi>, ^®r 16 f& 4n? ^t^it 20 f& i ®it^ 1 ln'oiw 

n®T CT^UT n^lT 1 




n®ifi> ^t*r mm w? 


no — 
’ 16 


^) — 
' 12 


*0 


n*ifi> ^tw nt ^sntn w? 

- i >' 1 

Re*** ^)9tj cnw 8 'Q (t •ran sfasm ^an ^tls: 


*0 


1 

8 

1 

16 


^iw t%nnfn Rc*^ 9 ) ^nt ^r 1 
8. t ww ntn h ^itn toi<mi w? 



a. ntn t wPrtn ^rainnt n^o? 

no 0 ^ I »0i 

2 

•is. "^nf Rt.'spt’ln WWI -- 

(*) <j\btvsrivb <«wfl> h ’it'sntn tophi = 0.75 
(a) n^r^tw h ^tt'snin TOtnnt = 0.75 

(Hi) HH 4<pfr •lyil R^ 1 

Rfcsn <?pHfi> 

i, ii *f) i, in *t) ii, in 


n) 


1 

4 


n) 


1 

48 


n) 


2 

3 


*0 


1 

8 


n) i, a, ui 


8. 30 fi> fl>c.<pc.i> 1 cnw 30 *iw w crof 1 fifa^FiT '»h'»iw InRitn 
ton®i« crol ^pit 1 fi>t*i?fi>n nsfw w <p) csfps to*bt ^) 4 ntnr 
R'oleo *t) 4 'fin csor c^itJ n) 22 ^n cpcn to touh ->i«to»ii’jt®ii f^f?r nsn 1 


1 t. wit'll «iu|Rt'o 570 fi> K>t<?5 fnR 5 ^wiw .1 nf^n 15 fi> fiS(.<piS R>c»it^ 1 fiSwu^rf 
'oh'oiw fnf*itn 4 <pfi> fifcpi? Iktoim sm tl^tran csm to*it 1 nftcro w 
^swl*l ^Tf'QTffa *1 *I<mI <P^? 

W^\-8o, vSw>'®s Js^T-io'ST <2if*f 



S»®S 


v «8 


&. 4^5t wt osms tow far tot frros tow fc&w 

•>i«hil w? 

10. L<p|(.«il ii)<pl5 J 'qT'v|J C«PCtas llifffif ^plft < P 1 l 'S'WM 155 15 f*^ ^I'olR-q’ 'Q'stt'is 
386 15 t£R? C#f '3WCTfT 98 15 1*P3[ *ra PTOi 4*IFT W 4<pf5 fcrt'olM 
Pi^lo*! <F?!t«T l^lf^o 1*t^j15 (,<]1“1 'Q | wi<i rc<i ^ <pvs? 

11. c^lwt 4 <p 15 «pjlS^1c's t®itoyw < i lc'Sffi Piff»l(,<i oflf'i^a ^>nl 

■*Tt?T: 


GStffiWt 

TOW 


157 

*rfTO# R.MM 

52 

1§«,‘TO i T TO®? 

1473 

«if«pPi«h TOST 

215 


^<p®t»ic<p ii<i'»lc<i Pi^oi <mc®i c®iI<pI5 — 


^>) w^TMTO Rwilfero <4^ w? 

*0 %mfiPB t£i?r j r»h*ii w? 

*0 <plc®r Rciilfito *RT tsr?r ^o? 

i$.. ^ <nRc- > i»i £11*® fawRiR® toB^ TO 5l1*P^ 'oilR'i o'sf ^C?r i 


JjlRp^ ^Rl ^Tv^lJt 


0 

1910 

1 

46 

2 

18 

3 

12 

4 

9 

4 TO^tfTO 

5 


•^5) lir^SR IhoIm R<||>1 <p<k.®i ®Ir'»I<i15<i 1 TO «il5.*i «wf <pTO • J i«h»il 

w? ^) ^i§toI5<i 4 to ®ifro to ^rit 5 ! «®t <fto toito w? 

i®. 115 "55t o 115 s^»| pK.‘ s ?“' 9 f X|5«il-si probability tree fcsft TO i 
i8. Probability tree TO ^IsJc^j Pico-si ^<p|5 TO: 







*8. wmi 




ifr. 


’spt Rw*i 

*ra«T «p«li<pei 


^pl Rw^t 


P(T) = 

^al fiw 9 ! 


P(1H) = 

P(HT) = 

R>i<il^ ^\ Rw 9 ! 


P(HHT) = 
P(2H) = 


«« otiw?t uw *fepnt qIft ^mr - 4<rc ^p*# w 

2 9 
ft r i!'s?*3^ ^7f ^Tf'QTTt^ 3 1'$M*ll - I Probability tree <U<53j3 — 

^) Ceii<pfT5 15W Hlwflft Qa^/T ^?r ^8?Tfa 

^hii ^r i 


*t) ^1*15 ^1^*11% Qa^T f^Pj PRlef^pT *Tf ^GTTfa *wto*ll W l 

2 _ 3 

i'b. t£|<p'sr*n c®ilc<p^i L>|<^| T^sfTst cjac*i ^ThQTTt^ <J i'sl<i r ii -, ^1(^1 ^rNSTrT^ *i*ta*il —, CSfcT 

1 _ 9 2 7 
^ThQTJH — l cpiI^Im T>§$jT5T <p$|<i]\5f|<i ^Ic^l ^ThSTTt^ ^ttf^a 

^ 5 

^Tt^STTtW •>r«H*il - i Probability tree <K3 t®il<pfijs 'B^sTfsr Ujw 4^? 

^T Tft'Gm ^M-il (M ^ i 


is. ^ SRpIs ^pT "5P Piw*t <pnl ^il i (4^ '“IT’Mbi f*liw L »s^? sfNfw 

f*W?T f*f^p C RwmI <p<0 

^0 apilIJw &l<wl«w < lR<u,'o ^i?r <psl ^?r 'ow L ^iM?r 

c *rf y iii 3 iN j i'»i<5«si w? 


*f) J i'8l<u Probability tree «i' BI P*i ^?T *i^*il(. ,a Piiill5 f^T*f i 

’t) Walt'S CT, »plf5 n 7 f? s IJ3 5 feS <P'3C«1 ^Tf ?T?*tIt 2 n ^?T i 

iV. (3^15 8 fi> «Tf=T, 10 fi> *1M 'Q 7 fi> 'SfR^T ^5ft^ I <R<l'slt,<l 

CTTIt^eTi 

^) ^rsTSf »i«lsj <p®il<p«n ^ i 

*1) illt^-llU (i) ®TR ~$VWS <3<R ft) ^fW ^ ^t^Tf ^ i 

’t) <4^fT> ’fa’P '5t?f5 »riwi lj£5T (FRIT ^ -'T'pJotI 

»ii<R«i ^rro *i«is*ii ^?r i 








<t. A = {1,3,5,7,9,11,13,15,17,19} 

*) B = {2,3,5,7,11,13,17,19} 

1) C= {3,5,7,11,13,17,19} 

*0 D = {1,2,3,5,7,9,11,13,15,17,19} 
fc. ■*) s = 8 *0 56 *t) 24 

3. 0, 4 br. 0, 3 


^ A 

2<x<3 
C&. 3 < x < 4 

*1) 1 < x < 3 

*©. A\JB = {—3, —2, 

*8. 4nB = {0,2} 

10 


3 

*0 X < 1 *rn, x>5 *f) R \ {3 < X < 5} 

’I) 4 < x < 6 
*0 x < 1, x > 6, x < 10 
-1,0,1,2,3} *0 A\J B = {6} 

*t) 4nB = {6,c} 

*1) 50 


hr. (i) tfStt S = {1,2,3,4}, Qm S = {5,10,15,20}, 

S- 1 = {(5,1), (10,2), (15,3), (20,4)} 

(ii) S « S- 1 Tpt5?^T 

(in) 

*0 (i) <ms = (-3, -2, -1, 0 , 1,2 , 3}, cm S = {-1, 0 , 3,8}, 

S- 1 = {(8, -3), (3, -2), (0, -1), (-1,0), (0,1), (3,2), (8,3)} 

(«) SS- 1 C^Tf (0,1), (0, -1), (-3,8), (3,8), (-2,3), 

(2,3) *TU 

(m) •TU 









*0 (0 C®m5=|i,l,^| ) (3®5 = {-2,-l ) 0,l,2}, 

S_1 = {(°- s) ■ (1 - 1)1 (_1 - 1)1 ( 2 -1) ■ (“ 2 - i)} 

(a) s (1,1) <*ro (1, -1) far, s - 1 '¥t?*R 

(iii) »RI 

^T) (i) CSft S = {-3, -1,0,1,3},OT5 = {-3, -1,0,1,3}, S -1 = S 

(n) S, S- 1 WPT 

(iii) i£f^-i£T^ 

*) (») C®fsf S = {2}, C^®? S' = {1,2,3}, S _1 = {(1,2), (2,2), (3,2)} 

(ii) S ■*Pt?*R ^TCT, S'" 1 WH 

(iii) '^j 5 t?*t^T »??r 

b. ^) 0,2,3 *1) a *t) 26 *0 1 + y 2 

io. cm F = R,C3®F = R «t ) tyx 




*1. *) (x + l) 2 (x + 2)(x + 3) 

«l) (2a — l)(o + l)(a 4- 2)(2a + 1) 

’O (x + l)(x 2 + x + 1) 

*1) (x + y + z)(xy + yz + zx) 

$) -(x - y)(y - z)(z - x) 

■&) —(a — b)(b — c)(c — a)(a + b)(b + c)(c + a) 
■ 5 ) (3x + Ay — 2)(5x - Qy + 3) 

■®f) (3x + Ay — 2z)(5x — 6y + 3z) 

io. 1 «t) 0 *t) 


».*> - + -^j 
x x + 2 

1 2 

*0 - 

x x — 2 

1 


(x — a)(x — b)(x — c) 

K) 6 5 


+ 


x F 3 
12 


*0 


K 


4 x-3 

lx -27 


5 V x 2 + 4 


*0 


—) 

x + 1 ) 


25(2x + 1) 25(x + 3) 5(x + 3) 2 


x — 1 



S»\9<7 




i. -3,-- 


vs. 2 - -x/3, 2 + 

8 . i(5-V33), ^(5 + a/33) 

<t. h-7 - yffl), \(-7 + v / 37) 
o b 

*. ^(9 - v^05), ^(9 + V^05) 
H. 4,4 

V. i(- 7 -V57),^(-7 + V57) 

"■ 5’ 2 




i. 

13 



6 

5 


O. 9 

8. 5 

<t. 

5 


'is. 

9 9 
2’ 2 


*». 1, 5 

b\ 18 

cd. 

25 

7’ 

1 

~7 

io. 

3 

2’ 

9 

11 




i. 2 
8. 5 
•l. 3 

io. -1, 0 


- \ 

< 1 . 2 

r> °_i i 

2 ’ 2 


o. 6 
*. - 
&». 0 , 2 
^ 2,3 







Oik 




O. 
<t . 

V. 

c5>. 

bb. 

b*. 


(2,3) (f,“ ) 

(0,0), (13,13), (3,-2), (-2,3) 




8 . 

to. 


(0,0), (5,5), (2,-1), (-1,2) 



( 1 , 2 ), (- 1 ,- 2 ) 

(7,5), (-7,-5), {y/2,-6V2), (-^,6^) 

(3,4), (4,3), (-3, -4), (-4, -3) bo. (2,1), (2, -1), (-2,1), (-2, -1) 

( 1 ,- 2 ), ( 2 ,- 1 ), (- 1 , 2 ), (- 2 , 1 ) 


(1,3), (-1, 



13 2 \ 


_^3 _ 2 _\ 

v^T’ V2l) 


<t.<t 

b. 16 tslUBT, 15 ISflJBT 13, 9 

to. 8 6 8. 19 

<t. (&#, 8W) = (6,4) (16,1^) 

z 

to. 25 24 8 SW 6 

V. 36 b. 8a/3 

bo. 20 SW 15 bb. 98 ftfril 




(x, y) 

b. (2,3) 

8 . ( 1 , 2 ) 

*»• (2, ±2), (-2,±^) 


<t. (3,3) 


*• (1,2) 


•»• H-I) 


«• (4,0) 

*• ( 2 , ± 2 ), (- 2 ,±^) 
b. ( 2 , ± 2 ), ^- 2 ,±^ 




bO, 5 ^ I 





\2>$p 

i8. x (x + 1) = lOn + 6 CTTO n, x i<JPW TO 1 ®1^T TOfflTORT C*m 

^fs^ 5 ^ 2,3 7,8 RW i tiRRrar 3R3|Jt ^fCTt < J c fa 5 f ^ *Tf I 

ifr. 11 TOT 22^ is. 143^ 




i. 




«. 


4-. 


fc. 


S. 


V. 


y < 8 

-1--O-h 

6 7 8 9 

x < 4 

-1-1-O-h 

2 3 4 5 


0 


-O 

1 


x > 1 

H-1— 

2 3 


z <6 

-h 

4 



7 




■> 


> 




x > — 3 

H-• H-1- 1 

-4 -3 -2 -1 0 


x < 6 

-1--• 

4 5 6 


7 


i > 3 

H-•-I-H- 

2 3 4 5 


0 


-a 

i 


X > 1 

H-1— 

2 3 


* 

» 


i. 3x + < 29, 0 < x < 8 

4x + (x — 3) < 40, 0 < x < ^ 

5 







8 . 

<t. 

b\ 

10. 

11. 


70x + 20x < 500, 0 < x < 5 

x + x + 120 ^ ^ 0rt _ 

- - - < 100, 0 < X < 390 

5x < 40, 5 < x < 8 

^PT < 42 

OsrR<1 ^TPf a;, 14 < x < 17 

' 5 t s bt t t > 50 

'S'wsiK/m ^TSRT t ■*pst t> 3- 

8 

\5'»!9?j(.*is ^TSRf t ^pSt^T t > 2^ 
x rot 0 < x < 5 


iR. <P«1>< 'Q ^II'bW ^II^OT 19, 26 'Q 55 SM 

i«. 8 

i8. 72°, 36° 

id. fcw « 2fp«^ i£Rsf& x = l cslw 7 8 - x 

Jfc. ^f?C^o: 4W5T ISi'gsr ^rN>t CTffs *llCsr 'SHJ a<c,b<c, a + b<c + 1 <4^? a 
'Q b <flRT 4|H ’*T® ^|f*f ^5 <P<ll (,<|(,vs ‘ 1> ftt?r 

iR. •»t'5l<i 'SI I ft 




*. *) 20, 30, 2r *1) 5, y, T - *0 


1 


4RK 0 (r Rwly? ’R^T) ®) —, 
io. n > 10 5 «l) n < 10 5 "*f) Q 

».*) 2 «) i » 0 | 

^(10"-l)-y ^ 

•*FSfr-8i, !»^-io^r G#f 


110’ 240’ r(r + 1) 

o i 1 ~t- 1 ^ 

39 J 314 7 3 r-l } U ’ ’ 9 


1,0,1 (r C®ft^ ^C®T) 


^0 *hRs c*$ 

«-T 





ivs. x l® x < —2 x > 0; »i»iR> — — 
»•*) ^ *0 2 ^ *0 ; 


\r± 


i. ^) (i) 1.3177 wfeilM (£tt¥) (ii) 0.9759 (dftilM (Sim) (in) 0.5824 MftilH (8ft?T) 


*0 (i) 110°46'9.23" (ii) 75°29'54.5" (in) 55°54'53.35" 

O. 12.7549 ft. (Sift) 8. 57 ftft/*H>T (stlU) <t. - wftilH, ^ wftilM 

5 2 

vJa. y, y H. 562ftft(£tm) br. 1,135.3 ftft (etfo) 

S>. 4.78 ft./OT. (stt?r) io. 1 ftft (gftir) ii. 1.833 CdftilM (stlTl) 


vJa. y, — H. 562ftft(£tm) br. 1,135.3 ftft (etfo) 

S>. 4.78 ft./OT. (stt?r) io. 1 ftft (gftir) ii. 1.833 CdftilM (stlTl) 

i*. 114.59 ftfrl (2fm) ivs. 1745 ft.(2fm) 1.75 ftft (STTC) 


\0|^cr(^ bV^ 


3 3 

ta nd = sin(9 = — 

4 5 

a/3 

8. sim4 = —, tan A = a/3 

x 2 + j/ 2 
x 1 — y 2 

? «0 

4 

ivs. 2 


vS. cosA = 


<?. sirLA = 


--^,t an ^ = -2 

5 . 12 

13’ = 13 


V.vS 

8. 0 

5) 7 i 

S». ^5) 0 


1>) «R?VS8|R)VS 
*0 1 *0 


*f) 'o|'*i<Nas|Tijvo 

* -i 


*o$tr 



*o*lr 




0 

, - 27T 47T 

“• y t 

. 7r 37 t 57t 7tt 
*> 4'T'T’T 


27T 47T 

*0 

47T 

*0 

77T 


y* y 

y 

4 


7r 

Q 

*0 

7T 

*0 

7r , n 

« ^ o 

«) 


v 7T 07T 
^3 0, -, 7T, -y, 27T 


— 1= - 

y/Z- 1 


*) ![ 

' 6’ 6 

v 7T 57T T7T 117T 

^ 6’ "fT’ "fp ~6~ 


v 7T 37T 57T 77r 

v “7 > i > , j 4 

4 4 4 4 

^ 7r 07T 

^ s’ y 


c. 


a 2 — b 2 
ab 

*0 

y/a 

~b~ 

*0 

a 


^r) 

1 

*) 

1 

*) 

( \a+6 

K b’ 

tr. 


0 

<0 

0 

*0 

3 

9 



x = 0 

*0 

x = 1, y = 1 

*D 

CNI 

1 

II 

<N 

1 

II 

* H 


x = -1, y = 1 

&. x = ln(l — y) 

*0 x = i^/y 

io. D f = (2,oo),R f = R 

!>i. D f = (-1,1), i?/ = i? 

*) 0/ = [-5,5], -R/ = [0,5] 
*0 D f = R, Rf = {—1,0,1} 


*1) x = 10 B 


«) D f = [- 2,2], i2/ = [0,4] 




i. 1 + 5y + 10y 2 + 10y 3 + 5 y 4 + y 5 



S»a<7 


0*8 


8 . 

d. 


•is. 


^0 1 — 5y I 10 y 2 — 10y 3 + 5 y 4 — y 5 

1 + lOx + 40x 2 + 80x 3 + 80x 4 + 32x 5 
^) l + 24x + 240x 2 + 1280x 3 + • • • 

*t) 1 - 21a; + 189a; 2 - 945a; 3 + • • • 

1 + 8x 2 + 28x 4 + 56a; 6 + • • • 1.082856 

1 — 10a; + 40a; 2 — • • • 

*f) 1 + 27a; + 324x 2 + ■ ■ ■ 

1 - 14a; 2 + 84a; 4 - 280a: 6 + • • ■ 


^ , 8 24 32 

1 H I q H o + 


*0 

*0 


_ 7 1 21 1 35 

1 — ~ • —I—r • — ^ —;r 


2 x 


8 


1 

~3 ~*~ 
X 3 


1 - 6x + 15x 2 - 20x 3 + • ■ ■ 

1 + 12x + 60x 2 + 160x 3 + • ■ • 




tr. 


eft. 


io. 


-Q) 32 + 80x 2 + 80x 4 + 40x 6 + 10x 8 + x 10 
^ 96 60 20 15 3 1 

x x 2 x 3 4x 4 8x 5 64x 6 

*) 64 + 576x + 2160x 2 + 4320x 3 + • • ■ 


640 160 

*) 1024-+ — 

x x z 

p = 2, r = 64, s = 60 


20 

x 3 ~*~ 


ii. 7 

i*. 64 + 48x + 15x 2 + ^x 3 + • • •, 63.5215 
i«. 31.2080 

35 

i8. n — 8, ’IW^lIf 9 « Wl*t — 

128 

id. X = ±6 *) k = 2 
ib. 101 50 ^ 


*0*br 



*0*1 r 


\ 

>. y/lS «t) 4\/2 *t) |a - b\y/2 <*r?FF 

^) 1 4W i§) t/13 4W 

<1. A: = -5, 5 

to. 16.971 (sftrr) 

J». B ftp'll, A Tj^at 

* 5 ^ 

i. 7 1 4 < p < p, 4\/2 5 1 S < p < p, 12 + 4\/2 ^<p<p 

sf) 14 <rsf (flr^ 

^) 6 *1) 24 

to. V58 4W, v/10 4^s, 11.972 <T*f 4W 
8. 2a 2 ^T*f 4W 

(t. 10 «aw^, 10 40 (^T^ 5 

119 ^ 169 , 

to. a = 5 ^Pf — <4W, a = 15 "5PT — 

H. a— 2, 5^ 

a = 2 ^PT, ABC ^IP5f%, AC ZB AC TOM 

b-. 21 4W «f) 24 4W *t) 15 W 

v 59 

io. p = — 

5 

3 

y ^) -l «0 - *0 o *0 2 

*. 5 s. 1,1 (t. 1,2 

Z 



Sa>\2>$ 






i>o. y = 2x — 5 

y = —x + 6 
?/ = 3rr + 5 
^0 y = —3a; — 5 
i«. *) (1,0), (0,-3) 

i8. y = k(x — k), k = 2,3 


*0 y = x — 3 
R) y = 3x — 5 

*0 C-|,0), (0,3) 


*t) y = 3x — 3a 
*f ) y = —3x + 5 

*0 (|, 0 ), ( 0 ,- 2 ) 


id. 

ifc. 

iS. 


V = ^(x + & 2 ), fc = -1,2 



R*) ?/ = 3x + 9 4R? ?/ = —2a; + 4 


sf) 15R*fi*lW 




S. 636 R*f R, 20.5 R, 864 RR R 
S>. 300 <[< PT.R 

ii. 301.6 R^f Pf.R, 301.6 RR Pf.R 
iO. 64.14 RR PT.R 
id. 1 PT.R 
iS. 1.06 PT.R 

ife. 1308.82 RR Pf.R 
Ai. 7.48 R< R, 107.98 Um 
AA 16 PT.R, 12 PT.R, 12 Pf.R 
Ad. 798 R^ PT.R, 1550 RR PT.R 
AS. 296.38 R*f PT.R 311.77 RR PT.R 
AS>. 40.65 R*f PT.R, 16 RR PT.R 


V. 1 RRR, 7.8 R’f R 
io. 8.75 R, 3.2 R 
iA. 25 Pf.R 

i8. 452.39 R< Pf.R, 904.8 RR Pf.R 
ifc. 11.37 Pf.R 
iV. 4fi> 

Ao. 78.54 R*f Pf.R 
AA. 83800 fl> 

A8. 2086.49 R*f R 

Ab. 203.14 R< Pf.R, 207.85 RR Pf.R 
Ab-. 110.85 R< PT.R, 60.34 RR PT.R 
Vo. 4662.86 RR Pf.R 
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’ll# % (1601-1665) ‘il'^FT f^ll I ^1?T 

*lf«too^ SvbM^I ■*!% 'slt<P *|ftva 'Q .fMhfefitah Wlf^f^o 

sfftwtW «l<wh >11^1*11 i <i«iC'o«l, 

C^tCTfWBt?' g^ef «>||<p<.\s| | fsft 

CP’T " 5 1jI j 1(.<pg <s 1'S1 CSlhlRPlIu 'RlvaR^i fafe <p«m i ^©fa'^t'salft'© 
Fermat's Last Theorem sW*! sftH »llc^ f5*T*f® < 1 ^ C«TC^f *TRI 
*Tt¥t?T 'a)G*i<p 'SsqiM ^ i 


OPT *lJl*lt 4 *l 



C^f «UI>IM«1 (1623-1662) 1645 2PN 4iM$wfi3? CTpft ^§m 

^5t?r wti -^t ^?rs hnih* |rai«i?it?r ^srctra 

(Triangular Array of Numbers) '5vsH*i <pw*iR I jjlillwjslN 

'oulw ^l^c*ilPiiil®i ' 5 TC s ff ^Ph^f C F r£*lf^^R i Fof*i «ul«i 

<pR(,*i‘ t l*iH £tat G n& a i3 ' 5 R S U CTfflWffllJf i 





«dR®ol4 (1642-1727) ^CbC^ 4\5 I<l«3|3)-’tf«t'of^T 

(7PIT l W\ tte>lk<Wlil < f5tJ®Pft¥ sjwlwl^t ^ sFlOT 

vte ' 0 )<iHt 7 r f^®T f^C5 1 shfFT 'owh*(Pit ^Plt - Universal 
Law of Gravitation, The Three Laws of Dynamics, Differential & 
Integral Calculus, The Binomial Theorem, The discovery of the 
colors of white light I 



































5 lij£fl«l^ 'SVlWS,^ Pi <1 Pi St 

slwpluivs vS$«U^I 'S'T Pl^P'et (1646-1716) Rw*! 2|f'8'ohh 

ftft «n^, *r*ft, csfst Wfem ^ *iftc® *if^e 

ftpH I ftft fttfSt ftwt <WH$«11>I «llR 3 4N <TC?R (RvBiSMjI *lt*IHlftf 
RfM ^hgji) liR? ^»jl«i^«ilw tft®IPT 'St'rfsfn <ks '§(. s i*i i ftft 

^3?r W*HW*i 7T m 'STf^T OT *Nft <R?T l 

<llft<P <pjh^s(.eil>«5 \5v8ht*i ftft 'STfiftt ^Pwl *t1®R <PW»i l <lft r llPi HRIjI 
Pi<PSgs|JI v&HJIM'S ftft «mh I 






ft'SR'ft $S«iIji (1707-1783) R(.«'M »mk«m '*rcb£T& ‘iRS'SR ’ifftft'i l 
^stW lifit ^®Tf «IRR> I ftft ^«nf®?<q 4^# <imlP<p 

ft^> stt*p fttsft ^rtfwt? <PM'i i ftft ^ift^oR sir r^«t '5psi3 

2R>W 4MW l ftft *lftffs?T ^3RR^ (RlPft <rr£*r cw 

7T, e, i ^sflft '0|l*is'StiR)4'»k<l ^ WR Rftg R<rRm*I I ^TR 8tR 
30 R^R RTRR ''sR ifR# "Ff RRR ^R° 59 R^R RRPT WR RJR'S 
Wf ’'otR <R«s|p<p #RR RtRfSRs RRft l 


RlftRt '■S’RRft 

*llftj|| ^sRRft (1718-1799) %RR R'elPm ft’^ftRlFa Rft®Tf ’if'ftftR i 
c?]5(,<l e ll 'oR '20|M<I ^RT ^ftCR *fc® 4R?^atW vbl4»l *W>I ‘'SRlRR 
ft OTS5R ft®R’ l ftft ftPlRMRlil ftflSf ftCSft ftRftS, ft§H 
PlRftsf, ^*rtR 4R? ^SRJRJ ft«lJ5s Rf*ftfRRRR R^ft ftRR CMrtftWH I 
ftft Rfta 'Q ft'SeR ftRW «IM<P R'SlR '0|kill«W ‘P'flC'BI 4R? <4R ^RR 
Pftil 'Kfl RtR ft*f <i^ji <hk.R '©R R^ CRRRR l MGJIWI ScoPl^R ft<|(.JI 
W ^RR^ WfR % i RftRRRR W ftftt 2RW <WM-$e1k>lJl 
^ <?TC*R, ftpR *iR«il ftft RjiIm ft^RuhtJi PitJift 

c’k.iiftW'i i 



■*P#-8^., 5»«<l «t1*l^, W-io'Sf (SETPt 
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C«llt»tV ^(3R ^OtSfltSf (1736-1813) Iv&vlwfailh $'f«l' t R, 4*lhlS.pR, 

i£hhi^I154jh « wPiPUah pm>iR$i fajpi wi? 
WtH i t^T CWt csrf^ PlPGH £MW« gt*TR 

ftpHi R\5l3w< ^!BR'!»I»i'H R ®R 5jJll®dJ«R 8RW 
'gRcpI ^tPR i 


ffiprar *ii§»h RJttR 



faPIPi ^SR *Ut?|R (1749-1827) %*R W?& ^v5 fp^\ 

’if^i'sRi i 1799 PICT 5 1825 J ilc 5 i *ifl> *IP5 PRt Mechanique Celeste 
1812 ' 3 TfC 5 T si^lPl^s Theorie analytique des probabilities 
eju I®!*) f^ljt® %«1*11 R®lil ^ PICT 5 ! aNfiffiS 
i «Uf?fR y|»i«pjf'SJtSf'S 


^fcg 5 ®^ *tl$R 

Ctf®Ri<P (1777-1855) Stf^St ftCT stuaRH <PC*H l 

*|RR «ltPl^ R?*lJt ftCT ^tW ^?TC® *ils<.®i i 'Q 

'“I'olrln £tft R^R *lR(.\®s *fl®PRT^Br C**tC^ 1iS 

r?kr 4»icet«<ii<i ^Kbiw^M f^%r sim ftuifepw i 

RtW^jS (fstR ^R 5 *ula4»ulfi>S|) I ftvSiJi, ' 0 |lRRIvtt»l 'Q *11^R 
- f®i'sric,<p RRKT& IViIct (jRt ^ i 



R a i j i <^*iR<p «ilw a i 

ft®R CRlR<P ®llG<R (1802-1829) •R'SCTG® WJf Sj^f I ^ W*t 
R?RR^ ®R *lf*lt®^ l ®R’f5 ettacpM '0|C1^»i>l RRR 

4«1t'&t<Ml<l RRttlCT feR l 2RR WR CT, 

’'lie®?! «ii*ic®M<il<i r^WsR ^*j[ W’Hw'R ^l*fR <p<il *jlt<i 

Rt 1 m&rft wt5 <raR 4 <r ®i?r «ii>ii^»ii« ®iiMPiiiH ^*t 
rcte^i ^stictr iiiRtoi 4>il&uit*H 4R? r?tsct m <#CTtR <F<mr ^srtpit 

^CTR I voR fe>R>NPl® RR'SCTR CTtS <m% I ^otw 2002 RtCTi PICT 5 RlCT 
gfl^j I^RR 'O||oq®l C*T?lt I 







































































<4B5f il?ra*r 

'Sf’t’St ^RPT (1815-1852) 4>f*Mfci3M R»lM4 <£&$ 

welter 4MK&H i *flft ot, <?iFfa 

^hlwl *rt I'oRt's, sitR 5 ^ taRt.'s l<i'3s|R<p ^Icsf 

<U4Rl<! <Ml <llc<11 <iRsfi> wl*H ^I'olw «q|*JPi *il*f|*i ’M'lt W *flGT, ^$t 
Ut*|jt <PW r®I *1 «ulc,<]'st(.«p RR Pic<lfe<.®i*i i ifluI(.<??, *f^t ^ 2f9f5J <pl*H'5^l<l 
CSltSttST i 1979 'STt^ 2 ( 1 % «iImR<pI<5 R>c.<p»i R'off ^ 

•Ttcsra - <pI*HS1>Ic?i<i 'ohl taR <pki i 




15 (1815-1864) «nl®T-q» 511® 1^W«T ^?Tt ^ <K<w I iSRT "Sltwr 



2Wf 'S 51^51? I (71^ C#FF mtsm $fcR*M 'Q 

Iplilfi <4«103M*ll *W5 1 <W\M RwR? i£RT 

wwi ipmh <iyi'®lw R(.c^ i 







<wl*iR (1845-1918) 5PH Roll's etltfh ’iR'oRl RR CTT* Rt§R?T 
2|R>&M i W»llw ^*T® *lRt®?r Rf% «£lt 

CTTj RfeR 4J4<S's 5?f l (FlTJR'SRtvs <Pjln>UW 'omll '»S 1 <p|^R ’lR«'>wl®t 
<FtC»|R 4<R ^5tC<P «<*Rf'S <Rl « ^ WT I^R 
^tl^T l R^ *R0M CTl5tf^ 1904 #ff% 

Pic*«*t5|<i C5B5H firwf^T «( < mhc<p ■»i*t)l*i «rlRwc^ i 


■>1v&C4p 5tf$f 



*W ^0 (1877-1947) %PTC Qc&lriH WfP#^tW?T Wi QSk 
’iPi'sRl i ^oR '°ic.»n» «Mlk*ni "SJCTJ iIMM^Phi ^ HNIi) 

RSR '^PTf <INR ’ 5 T® i ’tPk's*! ^>R OT*lt (Rtf5?T 

*olu4»ijlfi5si) C*RR <R?)R^ *|RW*1 4CT C*R i 1917 ^ItW 

RR f^DFo *|R\sRn dRI^ert-u R*iR R$R*i tp’lff 

£j<pM <pw*i i 


































































\2)v2)^ 


HWIi'BH 

RM^BtR (1887-1920) fR’tfRRJt^ ^rifa RfefafRR I t^R RM«T 
fR*iM «mh RtcRR i ^ rcr rNIr wot %r '®PTt*rr^ c t i fisfR 
sm 10000 «$’rcRjiR rcr rnc® ’ti^oR ^ srt%f& MsRjt crr 
^ir crmr ^cr fauifen i "Rtf® rm^s?rcrs OT«to5 cr 
W lfeioo MCRR W|R RfrtR 1729 CR> CRlfR? RMR RRCR RM^stl RC*t RC*t 
rcrr i rTrr ^«rt rrcocr c?|S *£ e fR?Rjt rt Tjtfr* 

RCRR CRftW RrIcr n^'olw stRJM W RtR, ^fs, 1729 = l 3 + 12 3 = 9 3 + 10 3 1 



■®r «r RSrjH 



^tR \»R RSrjH (1903-1957) CRR l^lSRiR 'S’tR R>(^ <P(.<w l 
fRsslR « IrRrIr cstTsftfa-4 t©1r w witR rcrcsi f^fR WillHRM> 
(MANIAC - Mathematical Analyser Numerical Integrator and 
Computer) I'ofst'o >||^|Rj ^>c<M i fSR 41 jR CRM 'Q (rrIrr fe^fl^RR 
<f*Ic'st'Q RtRtRj <p«i*i i ^PMSUlwis R>l>g$, rc®iI 'or fR^RttR 

'0|!l¥ci5<)»blR I 


*I®T 'RUNs*! 



*M MR^5R (1913-1996) %«11 fR?*t •1'ol^liq RRC5CR 2lt^5lRtR RWflR 
R^'oRr I I'oR m 500 | st(.*is J l(.'*t Rw^RT SfR 5 *! RURf R*CRC5R I ^sjJR 
RSCRR 5 *i*u| I'oR SfjlRFoR RRRJT RMRtR *^w*l I f'oPi 4if*P 

CRT? IrSR, HlVlR f*!|i5fR Rr«( 'oiRlh RtCRR l R>R 

1500 ^R ^ifRR 5 RmrRT R3J rdrI <pcr*i RtR 2|TR 400 'oIr ^gJR RR 
StRRf*!^ RR i 


tfblHlR) w|IhR>r 

C'&HI'© '0|IrIS« 1 ^R (1938-) CR> M^fRR> <pPhSi5R RwIwr WRR> RRt 
RR i R>R liMRfRRCRR RWl*MRjh tRGSiRCRR SfRJ RlPlfcxp R t rR>c<P R^R 
<pm*i i ^otR C=TRf R$ - The Art of Computer Progra mm in g , Concrete 
Mathematics ^R° Scientic writing software - TeX rRI ^jfslftoo R^f 
RJR^o i R>R JjR? " i jR J R 5 !<!R4 4HI ^jR^RCR 'jjfR'o RCRCRR l ■^fR^'al<l WRJ 
(M^CRRt CRCR^ f^fR ^iRfo'o I 


OfN 

fit 

















































^aqi(.rj<5 TJ\s 


farg®f ^ <tf| 'S <?fM (SAS), «sH « ^1$ (ASA) 

'srsfaT R>iI5 ?tf (sss) ^M! RR*5 1 R^ ar^tvst's •ihi'oiw fare's? ^si^r <?<ii otc® *1^ i ^ 

'olPH’S® Wt? RttKI 7R\sa|Rva i 


A,B,C: 

a, b, c: A, B, R‘*l?l'© 

h a , hb, h c : a, b, c <11^ ^B*i?r 

^ CPfcf 4||®<J>\0 ^®r 

m a ,mb,m c : '*Nl3 s C5f a,b,c <ll^! 

«rf^o ^rsjM 

l a ,lb,l c - ^WlSFW A,B,C (.<pl(. c f?' 
•>i»(RRS5^ 

H a ,Hb,H c : a,b,c ^1^ ^t?T 

l^lffrs c**fw »ilwp'o »iw«i *ilnRn 

M a , M b , M c \ ^IWtsf <il^c®ll« 'srsoR 5 ^ 

L a , Lb, L c : ^flgsw a,b,c ^1f* 

R*#5 C^lt®R •>i»iR'<Na<.'<ps 

O, R: ’iRc^et 'Q ^iR^os* 

H: «d«F© \Bw>vs1>l\«,«| 


G: wlttf* 

I, r: 'Spsg^g^ <3>W \8 

I a ,I b ,I c : A ABC Ri'sjt.'sr^ (.*) elicit ij$<iI$ 

a, b (& l^r R»ifte 

<P5u.«i ct c^rtw ftsR 

^5t 4^? ^RJ ^1^ c (?J ^5^ ’"’(’‘fa 
^1?r (.<pq?(.<p i a r a i 

«I*'UN ^f?'sa|R'o 

p: «r*HI%rf = ( a + b + c ) 

2 

aa, bb, cc: a, b, c <]|§ ! ’J[(.«nlc,<p ^f*sR> 

<PS(.«1 OT 

S: Ql'jjCW C¥3RM 

s a ,s b ,s c : ^ngsw a,b,c 

?r5rft*i©CTRr ^rtc'lc* 'st R 5 ^i^ 
csi^s 'oitwp's 'sr^hjMrs stf^R 

*n*#51 



a ,b,C (SAS)~ 
M a , M b , M c 
m a ,m h ,b 
■fil) hg^ 0/ 
hg^ h b ) C 

A, h b ^ h c 
d, 6, l c 
dd, Iffr) H c 
d, /i&, l c 
A , a, i? 

^aj ^oj difc 
d, h b ) Tfl b 

la^lb) lc 

d, Tflg , l a 
Tflg) ^aj h b 

A, d, b + c 
R, d, 

A r, m a 
A , r, ha 
Tfl b ) hg^ A 


: http://www.cut-the-knot.org/triangle/ 

A,R,c (ASA) d,6,c (ggg) A,d,6 (ASS) 

d, 6, 77l c d, 6,771b 77Z 0 , 772-b; C 


d, 6, 77l c 

H a ,H b ,H c 


ho lo di c 


R, m 0 , a 

hg , 6, c 

hg , d, 6 

Trig 5 Tflb ) h c 

d , h b , 

hg , h b ) Tflg 

A,h a ,p 

A, R,r 

hg , /i>5, h c 

A, d, hg 

A, R, h c 

A, hg , lg 

A,B,p 

d, 6, A 

d, hg , Tflg 

d, hg , Tfl b 

d, h b ) Tfl c 

A, h a , h b 

d, Igj hg 

A,0,H 

A,B,H 

A,B,I 

Tflg) h b j h c 

Tflg) hg , /(j 

A, 6, d -|- c 

A, d, 6 — c 

A, d, lg 

hg , lg , 6 

n,A,m c /m b 

d, r, hg 

la') hg , R 

la j h a , r 

m bj R , A 

hg , Tflg) T 


m Q ,77l b ,C 

R, d, b 

hg , /ife, b 
hg 5 h b J 77i c 
.A, hgj Tflg 

a^RjT 

_ A, d, m Q 

A,d, r 
A,R,l c 

d, h b <) Tflg 

m a ,m h ,m c 

A,B,G 

O.HJ 

_ R, d, m Q 

m a ,m b ,a/b 
A,m b ,h a 
A, r, c — d 
Tflg) hg) R 

da, 66, the Euler line 





'0||*<®'sfi|\©<p 9|feJ\s 




<jf^a W CaC*ta ^I'&lRlWI Pi Gil C*iaa ^l\b|?l G5f& «ll J 1H lolPlPto C*t®Tf to $<P itot^lG*! 

atat *$Rfta caatft to RR>si R<iw 'oiPiPHiilus siFowiI^st to i af^s, to$f 

toPT, aatto '“M, $H*P4«fl>3| (aPMSSlil C2|t5ftfa?), ^)<jRvSsH, to, ^PtH 'S atoW 

tot to acaj wf i stftottom ^asttota at*w toa cas*ia c^wcwciKto acaj 
c^rspr a^^pja tote to’h® to, to ctoa i9t siftottoRt w'tsitota wr tatea cac*ta 
aWJ fton?P wsto ftsfa to I tou tow to 

wftoifto #te toitot® (®nt«£rsrs) i to sw aca >&<«» tor taifato i to 
toito 5 'oihw<i a^o ^t stftoitot fatea c*rc*r ^ca ^pa aca «tto i «tittosc>© 
to# ca*r <to tote «j to ^-wrst top ^tet/at# wtstto asac® to i Paa 
ac®t (<iwt wto to? toto^st tore toi caata int ate*>ttaca at?tor*r tow 
\oo<i toa w*tstp asca i totals ^t £tftotlftot care at?tofc*ta stltottot ij# caMj, 


it# <at® to? *«fi> >ihih^I) 4 «ito a*ca wt*t a^re^ ca w a#at (to at rea 
^atatrea ^ctot aareta aret ■sjtre® (tottot <p<k.io ■to' i 
^ntto'sre jii«p«u «i®ti<piH usirea to^tta toj «ii^# a>ta i 



(,i>w»i tes 


fit*# C*lt<W»bM 


aftealMtea 


iiit stftottom ®rcwr ^a *taait #aca uicaca>t atoat toito w? i ^icaret 
top catrea tftota ^ teto csi®l^ tot ^f9 < l c f cto^ i to are cfcaa 
iste (to a>fa& dittos cat®, cat’ll, to *tw «teto cawta totft to? tepte acaw)> 
tstto c*treaajta (iisv^ tot ^to^re ^ aw cto to to to, toato atototfa 
siaH a^ata ^iw to lafaaa wrpaa “preta to? ^00^ atw ttoa caista fte® ^ateaaa 
aaaa), Ito csrsH ftetSt staa a%it toai^to fatotoicaa toflto tatcaa afaaa 
iaaNtla (icns><j- alp «ntiiia'SCio aw ctot to^ ’tw ’tla ^a? >iic°i ata 80 ap 
top ^t ^*teait ^jaaa ^caa) ^c^toitaj 1 


je 

✓» 


% 


*M 









































































c5>' 5 T-^0 , 5T 


‘W R'oslc^ ?nf^ I ’-^i*r c^s#^ »n®5f 


- ■5n^T%s<m^<? e W'stfSfft 


=# « ffa P<t wn ^rr ^t»T sri^RT« afowicw *w ^um«T c*«wi$«< ct-gim 
ioj» ■sw?r-4 (cBw fy, ^8 ^er *jrf^f) csw 



1*i*h >wMi«m 


^oio c«tw 5 t 6 i2i'sri'si) R-ii^u Rwnn?r 


















